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£5 (57) Abstract 4,5-Dihydioxypyrimidme-6^aiboxamides of formula (I); are described as inhibitors of HIV integrase and inhibitors 
of HIV replication, wherein R\ R 2 , R 3 and R 4 are defined herein. These compounds are useful in the prevention and treatment 

2 °f infection by HTV and in the prevention, delay in the onset, and treatment of AIDS. The compounds are employed against HTV 
infection and AIDS as compounds per se or in the form of pharmaceotically acceptable salts. The compounds and their salts can 

^ be employed as ingredients in pharmaceutical compositions, optionally in combination with other an Li viral s, immunomodulatory 
antibiotics or vaccines. Methods of preventing, treating or delaying the onset of AIDS and methods of preventing or treating infection 

^ by HTV are also described. 
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TITLE OF THE INVENTION 

DIHYDROXYPYRIMIDINE CARBO JrfMlDE INHIBITORS OF HIV 
INTEGRASE 

5 FIELD OF THE INVENTION 

The present invention is directed to 5,6-dihydroxypyriitddine-4- 
carboxanrides and pharmaceutical^ acceptable salts thereof, their synthesis, and their 
use as inhibitors of the HIV integrase enzyme. The compounds and pharmaceutical^ 
acceptable salts thereof of the present invention are useful for preventing or treating 
10 infection by HIV and for treating or delaying the onset of AIDS. 

BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is 
the etiological agent of the complex disease that includes progressive destruction 

15 of the immune system (acquired immune deficiency syndrome; AIDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HTLV-IH, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into die 
host cell genome, a required step in HIV replication in human T-lymphoid and 

20 monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3 ' OH termini of the proviral DNA at a staggered 
cut made at the host target site. The fourth step in the process, repair synthesis of 

25 the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ratner, L. et al., Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
transcriptase, integrase and an HIV protease [Toh, EL et aL, EMBO J. 4, 1267 

30 (1985); Power, MJD. et al., Science, 231, 1567 (1986); Pearl, LJEL et al., Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

It is known that some antiviral compounds which act as inhibitors 
of HIV replication are effective agents in the treatment of AIDS and similar 

35 . diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
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and efavirenz and protease inhbitors such as indinavir and nelfinavir. Hie 
compounds of this invention are inhibitors of HIV integrase and inhibitors of HIV 
replication. The inhibition of integrase in vitro and HIV replication in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
5 integrase in vitro in HTV infected cells. Hie particular advantage of the present 
invention is highly specific inhibition of HIV integrase and HJV replication. 

SUMMARY OF THE INVENTION 

The present invention is directed to novel dihydrbxypyrimidine 

10 carboxamides. These compounds are useful in the inhibition of HTV integrase, the 
prevention of infection by HIV, die treatment of infection by HIV and in the 
prevention, treatment, and delay in die onset of AIDS, either as compounds or their 
pharmaceutical!/ acceptable salts or hydrates (when appropriate), or as 
pharmaceutical composition ingredients, whether or not in combination with other 

15 HCV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or vaccines. 
More particularly, the present invention includes a compound of Formula (J): 

OR 2 



0); 

wherein 
20 Rlis 

(1) -H, 

(2) -Cl-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independendy halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Cl-6 haloalkyl, -C(=0)R a , -C02R a , -SR a 

25 -S(=^0)R a , -N(RaRb), -C(=0>Q)-6 alkyl-N(R a Rt>X 

N(R a KX=0>Q)-6 alkyl-N(RbRc), ^C>2£ a -N(R a )SC>2R b , 

NR* 

-SO2N(RaRb),-N0Ra)-C(=O)R b . R 
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-N(Ra)C(=0)N(RbRc), -N(Ra)G(=0)C(=O)N(RbRc), or 
-N(Ra)C(=OPR b , 

(3) -O-Cl-6 alfcyi, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 

5 -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -C(=0)Ra, -C02R a , -SR a , 

-S(=0)Ra, -N(RaRb), <X=O>C0^ aDcyl-N(RaRb), 
N(RaK^==OK^ aIkyl-N(RbRc), ^02Ra, _N(Ra)S02Rb, 
-SQ2N(RaRb), or -N(Ra)-C(Rb)=0, 

(4) -Rk, 

10 (S) -Cl-6 alkyl-Rk wherein the alkyl is optionally substituted with one or 

more substitnents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 aftyl, -O-Cl-6 haloalkyl, -N(R a Rb), -N(Ra)C02Rb, 
-N(Ra)C(==O)-C0-6 aDcyl-N(RbRC), or -N(Ra)-C2-6 alkyl-OH with the 

proviso that the -OH is not attached to the carbon alpha to N(Ra), 
15 (6) -C 2 -5alkenyl-Rk, 

(7) -C2-5alkynyl-Rk, 

(8) <^alkyl-O-C0-6alkyl-Rk 

(9) -Co-6alkyl-S(0)n-CO-6alkyl-Rk 

(10) -O-Ci-6 alkyl-ORk 

20 (11) -0-Ci-6alkyl-0-Ci-6alkyl-Rk 

(12) -O-Ci^^lkyl^O^Rk 

(13) -C0-6alkyl-N(Ra)-Rk 

(14) -Co-6aIkyl-N(Ra)-Ci-6alkyl-Rk, 

(15) -Co-6alkyl-N(Ra)-Ci^alkyl-ORk, 
25 (16) -Co-6 alkyl-C(=0>-Rk, 

(17) -C^^alkyl-C(==0)N(Ra)^o- 6 alkYl-Rk 

(18) -(^all^l-N(Ra)C(==O)-C0-6alkvl-Rk, 

(19) -(^all^l-N(Ra)a^)-0-Co-6alkyl-Rk 

(20) -Ci-6 alkyl which is: 

30 (i) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Cl-6 alkyl-ORa, 
-Cl-6 haloalkyl, -O-Ci-6 alkyl, -O-Cl-6 haloalkyl, 
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methylenedioxy attached to two adjacent carbon atoms, or aryl, 
or 

(ii) substituted wim -Rk ^.g aD^l-Rk -N(Ra>C(==0)-Co^ 
alkyl-Rk -Co-6 alkyl-N(Ra)-Co-6 alkyl-Rk, -Q)_6 

5 aIkyl-O-Co-6 alkyl-Rk or -Cf>6 alkyl-N(Ra>C(=0)-Co^ 

alkyl-Rk; and 

(iii) optionally substituted with one or more substituents each of 
which is independently halogen, -OH, -CN, -0-Ci_6 alkyl, 
-0-Ci_6 haloalkyl, or -N(RaRb), or 

10 (21) -Cl-6 alkyl, substituted with -O-Ci-6 alkyl, and with a substituent 

selected ftom the group consisting of -N(R a )C(=0)Rk and 
-N(Ra)Ci^alkyl-Rk, 

R2 is -H or -Cl-6 alkyl which is optionally substituted with one or more substituents 
IS each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -O-C1-6 alkyl, 

20 (5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra, 

(7) -C02R a , 

(8) -SRa, 

(9) -S(=0)Ra, 
25 (10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

(12) -N(Ra>C(=0>Ci-6 alkyl-N(RbRC), 

(13) -S02R a , 

(14) -N(Ra)S02Rb, 
30 (15) -S02N(RaRb) > 

(16) -N(Ra)-C(Rb)=0, 

(17) -C3-8 cycloalkyl, 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Cl-6 
35 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl. 
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-C0-6 alfcyl~N(RaRb), or -Cl-6 alkyl substituted with a 5- 
or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; 
wherein the saturated heterocyclic ring is optionally 
5 substituted with from 1 to 3 substituents each of which is 

independently -Cl-6 aDcyl, oxo, or a 5- or 6-membered 

heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or 
(19) a 5- to 8-membered monocyclic heterocycle which is saturated 
10 or unsaturated and contains from 1 to 4 heteroatoms 

independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with one or more 
substituents each of which is independently -Ci^ aDcyl, 
-O-Ci-6 alkjd, oxo, phenyl, or naphthyl; 

15 

R3is-Hor-Ci^6alkyl; 



R4 



is 



(1) H, 

20 (2) Ci_^alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
O-Ci-6 aDcyl, -O-Ci-6 haloalkyl, -NO2, -N(R3Rb), -C(=0)R a , 
-CX>2R a , -SR a , -S(=0)R a -SC>2R a , or -N(R a )C02Rb, 
(3) alkyl which is optionally substituted with one or more 

25 substituents each of which is independently halogen, -OH, or 

O-C1-4 aDcyl, and which is substituted with 1 or 2 substituents 

each of which is independently: 
0) C3.8 cycloalkyli 
(u) aryl, 

30 (iii) a fused bicyclic carbocycle consisting of a 

benzene ring fused to a C5-7 cycloalkyl, 
(iv) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 



-5- 
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(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(vi) a 9^ or 10-membered fused bicyclic heterocycle 
5 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

(4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3_8 cycloalkyl optionally substituted with aryl, 
10 (6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5_7 cycloalkyl, 

(8) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

15 (9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(10) a 9- or 10-membered fused bicyclic heterocycle containing 

from ! to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 
20 wherein 

each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 
carbocycle in (3)(iii) or the fused caitx>cycle in (7) is optionally 
substituted with one or more substrtuents each of which is 
independently halogen, -OH, -Q-6 alkyl, -Cj^ alkyl-QRa, -Ci-£ 
25 haloalkyl, rO-Ci-6 alkyl, -O-Ci-6 haloalkyl, -CN, -NQ2, -N(RaRb), 

-C1-6 alkyi-N(RaRt>), -C(=0)N(RaRb), -C(=0)Ra, -CC>2R a -Cl-6 
alkyl-CX>2R a , -OC02R a , -SR a , -S(=0)R a , -S02Ra -N(Ra)S02Rb > 
-S02N(R a Rt>), -N(Ra)C$=0)Rb, ~N(Ra)C02Rb, -Q^ 
alkyl-N(R a )C02R b , aryl, -Q-6 alkyl-aryl, -O-aryl, or -€0-6 alkyl-het 
30 wherein het is a 5- or 6-membered heteroaromatic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Cl-6 alkyl, 
-C1-6 haloalkyl, -O-Cl-6 alkyl, -O-Cl.6 haloalkyl, oxo, or -CO2R 11 ; 
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each saturated heterocyclic ring in (3)(iv) or the 
saturated heterocyclic ring in (8) is optionally substituted with 
one or more substituents each of which is independently 
halogen, -Ci_6 alkyl, -C\-6 haloalkyl, -O-Ci-6 alkyl, -O-Cj-6 
5 haloalkyl, oxo, aiyl, or a 5- or 6-membeied heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected 
from N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fused bicyclic heteocycle in (3Xvi) or the 
10 fused bicyclic heteocycle in (10) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -C\s alkyl, -Ci_6 haloalkyl, -O-Ci-6 alkyl, -O-Q-6 
haloalkyl, oxo, aryl, or -Cl-6 alkyl-aryl; 

15 or alternatively R3 and R4 together with the N to which both are attached form a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
which is independently -Ci-^ alkyl or oxo; 



20 



each Ra, Rb Rc and R<* is independently -H or -Cl-6 alkyl; 



Rk is carbocycle or heteocycle, wherein the carbocycle or heteocycle is optionally 
substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 
25 (3) -CN, 

(4) -Cl-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Ci-6 alkyl, -O-Cj-6 haloalkyl, 
-C(=0)Ra -C02R a , -SRa, -S(=0)Ra, -N(RaRb), 
30 -C(=OHCH2)0-2N(RaRb), 

N(R a >C(=OHCH2)0-2NCR b RcX -S02R a , 
-N(R a )S02Rb ^02N(RaRb), or -N(Ra>C(Rb)=o, 

(5) -O-C 1-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
35 -OH, -CN,-0-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
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-C(=OJRa, -C02R a , -SRa, -S(=0)Ra, -N(R a Rb), 
-C(=O>(CH2)0-2N(RaRb), 
N(Ra>C(=OHCH2)0-2N(RbRc), -SO^Ra 
-N(Ra)S02R b , -S02N(RaRt>), OT -N(Ra>€(TRb)=o, 

(6) -NO2, 

(7) oxo, 

(8) ethylenedioxy, spiro substituted on a ring carbon in a saturated 
ring of Rk, 

(9) -C(=0)Ra 

(10) -C02R 8 , 

(11) -SRa 

(12) -S(=0)Ra 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0>Ci-6 alkyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb, 

(17) -S02R a , 

(18) -S02N(RaRb), 

(19) -N(Ra)S02R b , 

(20) -Rm, 

(21) -Ci-6 alkyl-Rm, wherein the alky] is optionally substituted with 

one or more substituents each of which is independently 
halogen, -OH, -CN, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyL -C(=0)Ra, -C02R 3 , -SRa, 
-S(=0)Ra, -N(RaRb), _N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C<Rb>=0, 

(22) -Q)_6 alkyl-N(Ra)-Co_6 alkyl-Rm, 

(23) -Co^alkyl-O-Co-^alkyl-Rm, 

(24) -CO-6 alkyI-S-Co-6 alkyl-Rm 

(25) -Co-6 aDtyl-C(=0)-Co-6 alkyl-Rm, 

(26) -C(=O)-O-C0-6 alkyl-Rm, 

(27) -C(=0)N(Ra>Co-6aIkyl-Rm, 

(28) -N(Ra)C(=0>Rm, 

(29) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 
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substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -C\-£ haloalkyl, 
-O-Ci-6 alkyl, -O-Q-6 haloalkyl, -C(=0)R*, -CC>2R a , 
-SRa -S(=0)R a , ~N(RaRb), -N(Ra)<X>2R b , -S02R a , 
5 -N(Ra)S02R b , -S02N(RaRb), 0 r -N^a)-C(Rb)=o ) 

(30) -N(R a >C(==0>N(Rl>)-Go-6 aIkyl-R m , 

(31) ~N(RaHX^K>-Q)^alkyl-Rm,OT 

(32) -N(Ra)^(^>-N(Rb>^O2-C0^aIkyl-Rm; 

10 carbocycle in Rk is (i) a C3 to C8 monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or (iii) a Ci l to Ci6 tricyclic ring system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
saturated or unsaturated; 

15 heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to ltf-membered tricyclic 
ring system; wherein each ring in (u) or (iii) is independent of or fused to or bridged 
with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains from 1 to 6 

20 heteroatoms selected from N,0 and Sand a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
any one or more of the nitrogen heteroatoms is optionally quaternized; 

each Rm is independently C3-8 cycloalkyl; aiyi; a 5- to 8-membered monocyclic 
25 heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membeied bicyclic heterocycle 
which is saturated or unsaturated arid contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
30 one or more of the nitrogen heteroatoms is optionally quaternized; and wherein 

the cycloalkyl or the aryl is optionally substituted with one or more 
substituents each of which is independently halogen, -Cl-6 alkyl, -Cl-6 
haloalkyl, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -N(R a Rb), aryl, or -Cl-6 
alkyl-aryl; and 



-9 
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the monocyclic or tricyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Ci-6 alkyl 
optionally substituted with -O-Cl-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, oxo, aryl, -Ci-6 alkyl-arji, ^^)-aiyl, -CC^^ryl 
5 -CO2-CI-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected firomN, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

10 each n is independently an integer equal to zero, 1 or 2; 

or a pharmaceutical^ acceptable salt thereof. 

An embodiment of the present invention is a compound of Formula (I) 
as originally definedabove except that 0) in the definition of Rl, Rl is one of the 
15 groups (1) to (20), all of which are as defined aboveexcept that (2) of Rl is -Cl-6 
alkyl, which is optionally substituted with one or more substituents each of which is 
independently halogen, -OH, -CN, -O-C^S alkyl, -O-Ci-6 haloalkyl, -C<=C)Ra 
-C02R a , -SR a > -S(==0)R a » -N(RaRb), -C(=O)-C0-6 alkyi-N(RaRb), 
N(R a )-C(=O)-C0-6 alkyl-N(RbRC), -S02R a , -N(R a )S02R b , -S02N(R a Rb), 

NR b 

R 1 

20 -N(Ra><;(=0)Rb or R° 

Xhe present invention also includes pharmaceutical compositions 
containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
25 methods of preventing infection by HIV, and methods of treating infection by HIV. 

Other embodiments, aspects and features of the present invention are 
either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

30 DETAILED DESCRBPTION OF THE INVENTION 



-10- 



WO 03/035076 



PCT/GB02/04742 



The present invention includes the dfliydroxypyrimidine caiboxamides 
of Formula (I) above. These compounds and pharmaceutical^ acceptable salts 
thereof are HIV integrase inhibitors. 

An embodiment of the present invention is a compound of Formula (I) 
5 exactly as defined above, except that in the definition of Rk, Rk is optionally 

substituted with one or more substituents each of which is independently one of the 
substituents (1) to (19), and is optionally mono-substituted with one of the 
substituents (20) to (32). 

Another embodiment of the present invention is a compound of 
10 Rmnula CO, wherein Rl is: 

(1) -H, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -O-C1.4 haloalkyl, -C(=0)Ra -CO^Ra -SRa 
15 -5(^)Ra,-N(RaRb),^=<)HC3l2)0-2N(RaRl>), 

N(Ra>C(=OHCH2)0-2N(RbRC), -S(>2R a , -N(Ra)S02R b , 

NR b 

R l 

-S02N(RaRb),-N(Ra>C(=Q)Rb, R° , 

-N(Ra)C(=OJN(RbRc), -N(Ra)C(==0)C(==0)N(RbRC), or 

-N(Ra)C(=O)0Rb 

20 (3) -R k , 

(4) -C 1-4 alkyl-Rk wherein the alkyl is optionally substituted with 1 or 2 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -N(R a Rb), or -N(R a HCH2)2-4-OH, 
- (5) -CKCH2)0-3-R k . 
25 (6) -Ci^alkyl-O-(CH2)0-3-R k , 

■ (7) -{CH2)0-3-S(O)n-(CH2)0-3-R k , 

(8) -0-(CH2)l-3-OR k , 

(9) -0(CH2)l-3-0-<CH2)l-3-R k , 

(10) -O-(CH2)l-3-S(0)nR k , 
30 (11) -(CH2)0-3-N(Ra>Rk 

(12) -(CH2)0-3-N(Ra)-(CH2)l-3-R k , 

(13) -(CH2)0-3-N(RaHCH2)l-3-OR k , 
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(14) -(CH 2 )0-3-G(=O>R k > 

(15) ^CH2)0-3^(=O)N(RaHCH2)()<3"R k , 

(16) ^CH2)0.3-N(Ra)C(^HCH2)a-3-R k , 

(17) ^CH2)0.3-N(Ra)C(^HHCH2)0-3"R k > 
5 (18) -Cl-6 alkyl which is: 

0) substituted with aryl or -O-aryl, wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -Cm alkyl, -Ci-4 alkyl-ORa, 
-Ci^ haloalkyl, -O-C1.4 alkyl, -O-Cl-4 haloalkyl, 
10 methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(ii) substituted with -Rk -((^2)l-3-R k > 

-N(Ra><X=OKCH2)0-3-R k , -(CH2)0.3-N(RaHCH2)o.3-R k , 
or -(CH2X>-3-^KCH2)0-3"R k , «r 
KCT2)0-3-N(Ra)^(=OHCH2)0-3-R k ; and 

15 (iii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-O-C1-4 haloalkyl, or -N(RaRb), 

(19) -C(CH3)2^(R a )C(==0)OCH2R k , 

(20) -C(CH3)2N(Ra)CH2Rk, 

20 (21) -C(CH3)2N(Ra)C(=0)Rk or 

(22) <:(Rb)(N(Ra)C(=^)Rl9(CH20RC), 

(23) -^b)(N(Ra)(CH2)-Rk)(CH20Rc), 
and all other variables are as originally defined above; 

25 or a pharmaceutically acceptable salt thereof. 

Still another embodiment of the present invention is a 
compound of Formula Q) as defined in the immediately preceding embodiment, 
except thatRi is one of the groups (1) to (18), wherein (2) of Rl is Ci^ alkyl, which 
is optionally substituted with from 1 to 5 substituents each of which is independently 
30 halogen, -OH, -CN, -0-Ci-4 alkyl, -O-Cm haloalkyl, -C(=0)Ra -CO^Ra _SRa 
-S(=0)Ra -N(R»Rb), -C(=OHCH2)0-2N(RaRb) > N(Ra)-C(=O)-(CH2)0-2N(R b R c ), 

NR b 

W 

-502R a ,-N(Ra)S02R b ,^S02N(RaRb),-N(Ra)-C(=0)Rb > or R 
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Another embodiment of the present invention is a compound of 
Formula (I), wherein R* is: 

(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

5 substituents each of which is independently halogen, -OH, -CN, 

-O-Ci-4 allcyl, -O-Ci-4 haloalkyl, -C(=0)Ra -CC>2R a , -SR a , 
-S(=0)R a , -N(RaRb), -Q==O)-(CH2)0-2N(R a R^), 
N(RaH:(=OHCH2)0-2N(RbRc), -S02R a , -N(Ra)S02R b , 

NR* 

R I 

-S02N(RaRb),-N(RaKX=0)R b , " . 

10. -N(Ra)C(=0)N(RbRc),-N(RaxX=0)C(=0)N(RbRc),or 
-N(Ra)C(=OPRb 

(3) -R k 

(4) -CH(CH3>Rk 

(5) -(CH2)i-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
15 with one of -N(RaRb) OT -N(Ra)-(CH2)2-OH, 

(6) -(CH2)l-2-CHCH2)0-l-R k , 

(7) -<CH2)l-2-S(O) n -(CB2)0-l-R k , 

(8) -CHCH2)l-2-OR k , 

(9) ^CMCH2)l-2-0-(CH2)l-2-R k , 
20 (10) -0<CH2)i-2-S(0)nR k 

(11) -(CH2)l-2-N(Ra)-R k 

(12) -(CH2)l-2-N(RaHCH2)l-3-R k , 

(13) -(CH2)l-2-N(RaHCH2)l-3-OR k , 

(14) -(CH 2 )0-2-C(=O > _Rk 

25 (15) -C(=0)N(Ra)-(CH2)l-2-R k , 

(16) -(CH2)0-2-C(=O)N(Ra)-(CH2)0-2-R k . 

(17) -(CH2)l-2-N(Ra)C(=OHCH2)0-l-R k 

(18) -(CH2)l-2-N(Ra)C(=OK)-(ai2)0-l-R k , 

(19) -Cl-4 alkyl which is: 

30 (i) substituted with aryl or -O-aryl wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Ci_4 alkyl, -Cl-4 flnoroalkyl. 
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-O-Ci-4 alkyl, -O-Ci-4 fluoioalkyl, methylenedioxy attached 
to two adjacent caibon atoms, or phenyl; 
Cii) substituted with -Rk,^OT2)l-3-R^ 

-N(Ra>C(=OHCH2)a-3-R k . -N(RaMOT2)l-3-R k , 
5 -OKCH2)l-2-R k , OT -N(Ra>C(=OHCH2)0-2-R k ; and 

(iii) optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Cj-4 alkyl, 
-O-Ci-4 haloaflcyl, or -N(RaRb), 
(20) -C(CH3)^(Ra)C(^)COl2R k , 
10 (21) -C(CH3)2N(Ra)CH2R k , 

(22) -C(CH3)2N(Ra)C(=0)Rk, 

(23) -C(Rb)(N(^a)Q[=0)Rl9(CH20Rc),or 

(24) -C(Rb)(N(Ra)(CH2>-R k XCH20Rc); 

15 and all other variables are as originally defined above; 

or a pharmaceutical^ acceptable salt thereof. 

In an aspect of this embodiment, Rl is 
(1) -H, 

20 (2) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra -CO^Ra -SRa 
-S(=0)R a , -N(R a Rb), -C(=OHCH2)0-2rN(R a R l> X 
N0R a ><:(=O)-( CH 2)0-2N(Rl > RcX -S02R a > -N(Ra)S02R^, 

NR* 



n; n 

c 



R a L 



25 ^SQ2N(RaRb),-N(Ra)^:(=0)Rb or R 

(3) -RK 

(4) -CH(CH3)-Rk, 

(5) -(CH2)l^-R k , wherein the ;<CH^ 

with one of -N(RaRb) or-N(Ra)-(CH2)2-OH, 

30 (6) -(CH2)l-2-G-(CH2)0-l-R k , 

(7) -(CH 2 )l-2-S(O)n-(CH2)0-l-R k , 

(8) -CHCH2)l-2-OR k , 
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(9) -0<CB[2)i-2-0-{CH2)l-2-R k , 

(10) -0<CH2)l-2-S(0)nR k , 

(11) -(CH2)l.2-N(Ra>Rk 

(12) -(CH2)l-2-N(RaHCH2)i-3-R k , 

5 (13) -(CH2)l-2-N(RaHCH2)l-3-OR k » 

(14) <CE2^2-C(rO>RK 

(15) -C(=0)N(RaHCH2)l-2-R k , 

(16) KCH2)0-2-C(=O)N(RaKCH2)0^2-R k , 

(17) -(CH2)l-2-N(Ra)C(=OKCH2)0-l-R k , 

10 (18) <OT2)l-2-N(Ra)C(^>^CH2)0-l-R k ,or 

(19) -Ci-4 allcyl which is: 

(i) substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -C\-A alkyl, -Ci-4 fluoroalkyl, 

15 -O-Cl-4 alkyl, -O-Ci-4 fluoroalkyl, memylenedioxy attached 

to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -R k -(CH2)l-3-R k > 
-N(Ra^==OHCH 2 )0-3-R k , -N(RaHCH2)l-3-R k , 
-CMCH2)l-2-R k > or -N(Ra>C(^OHCH2)0-2-R k ; and 

20 (iii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, or -N(R a Rb). 

Another embodiment of the present invention is a compound of 
25 Formula CD, wherein 

Rk is C3-8 cycloalkyi; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a. 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
30 O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 
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wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(I) halogen, 
5 (2) -OH, 

(3) -CN, 

(4) -Ci_4haloalkyl, 

(5) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
10 -O-Cl-4 alkyl, -OCl-4 haloalkyl, -C(=0)Ra, -CC^Ra, 

-SRa, -S(^)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb), 

N(Ra>C( = OHCH2)0-2NCR b R c ),-SO2R a , 
-N(Ra)S02Rb, -SO2N0iaRb) > or -N(Ra>C(Rb>=0, 

(6) -O-Ci-4 haloalkyl 

15 (7) -O-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-CK^)-(CH2)0-2N(RbRc),-SO2Ra, 

20 -N(Ra)S02R b -S02NCRaRb),or-N(Ra)-C(Rb)=0, 

(8) -N02, 

(9) oxo, 

(10) -C(=0)Ra, 

(II) -C02Ra, 
25 (12) -SRa, 

(13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)Ci^alkyl-N(RaRb), 
30 (17) -N(Ra)C(=0)Rb 

(18) -S02Ra, 

(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb 

(20) -Rm, 

35 . (21) -CH(CH3)-Rm, 
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(22) -(CH2)l-4-R m , 

(23) -<CH2)0-2-N(RaHCH2X^2-R m > 

(24) <CH2)0-2-O-(CH2)0-2"R m > 

(25) -(CH2)0-2-S-(CH2)0-2-R m , 

5 (26) <CH2)0~2-C(=OHCH2)0.2~R m , 

(27) ^(=O)-CKCH2)0-2-R m , 

(28) -C(=0)N(Ra>Rm, 

(29) -N(Ra)C(=0)-Rm, 

(30) -N(Ra)C(=OKCH2)l-3-R m » wherein the -<CH2)l-3- moiety is 
10 optionally substituted with one of -N(R a Rb), 

-N(Ra)C02Rb -S02R a , -N(R*)S02R b , -S02N(R a Rb), 
or-N(Ra>C(Rb)=0, 

(31) -N(R a >C(=0>N(Rb)-(CH2)l-2-R in > 

(32) -N(Ra)^=OHHCH2)l-2~R m , or 
15 (33) -N0R.a>C(=O>-N(Rb)Sp2-Rm; 

and all other variables are as originally defined above; 
or a phannaceutically acceptable salt thereof. 

20 

In an aspect of this embodiment, Rk (i.e., the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromaric ring, or bicyclic heterocycle) is 
optionally substituted with from 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionally mono-substituted with one of the 
25 substituents (20) to (33). hi a feature of this aspect, Rk is optionally substituted with 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
(19), and is mono-substituted with one of the substituents (20) to (33). 

hi another aspect of this embodiment, each R m is independently C5-7 
30 cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 



-17- 



WO03/035076 



PCT/GB02/04742 



ring fused to a 5- or 6-membeied, saturated or unsaturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from N, O and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to4 
substituents each of which is independently halogen, -Cl-4 alkyl, -Cl-4 
5 baloalkyi^-O^Mall^ 

^CH2)l-2-ph«iyl; 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently alkyl optionally substituted 
with -O-Cl-4 alkyl, -Ci^ haloalkyl, -O-Cl-4 alkyl, -O-Cl-4 haloalkyl, oxo, 

10 phenyl, -(OT2)l-2-phenyl, ^C(=0)-phenyl, -C02-pha\yl, 

-C02-(CH2)l-2-P^ylT a 5- or 6-membeied saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

15 &e heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with from 1 to 4 substituents each of which is independently 
halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Cl-4 alkyl, -O-Ci-4 haloalkyl, oxo, 
phenyl, or ^CH2)l~2-phenyL 

20 Another embodiment of die present invention is a compound of 

Formula (Q, wherein Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and 
cycloheXyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle selected 
from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring 
selected from pynolidinyl, piperidinyl, piperazinyl, morpholinyl, pyranyl, 

25 tetrahydrofuranyl, intidazolidinyl, ttaomorpholinyl, thiazolidinyL, isothiazohdinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic 
ring selected from thienyl, pyridyi, imidazolyl, pynolyl, pyrazolyl, thiazolyl, 
isothiazolyl, thiadiazolyl, oxopiperidinyi, oxazolyl, isooxazolyl, oxadiazolyl, 
pyrazinyl, pyrimidinyl, triazolyl; tetrazolyl, furanyl, and pyridazinyl; or a bicyclic 

30 heterocycle selected from indolyl, indolinyl, tetrahydroquinolinyi, quinolinyl, 
tetiahydroisoquinolinyi, isoquinolinyl, l,4-dioxarS-azaspiro[4^]dec-8-yl, 
azabicyclo[2^.1]hepM-yl, azabicyclo[2.1.i]hex-l-yl, 23-dihydrobenzofuranyl, 
2><iihydrobenzo-l,4-dioxinyl, andbenzo-13-dioxolyi; 

35 and all other variables are as originally defined above; 
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or a pharmaceuticaDy acceptable salt thereof. 

In an aspect of this embodiment, Rk is as just defined except that it 
excludes cyclopropyl, pyranyl, oxopiperidinyl, l,4-dioxa-8-azaspiro[4.5]decyl, 
5 azabicyclo[2.2.1]heptyi, and azabicyclo[2.1.1]hexyl. 

In another aspect of this embodiment, the cycloalkyi, aryL tricyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or tricyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 

(I) fluoro, 
10 (2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, 
15 -O-Ci-4 alkyl, -OCF3, -N(RaRb), -C(^)N(RaRb), or 

N(Ra>C(=OHCH2)0-2NORbRC), 

(6) -OCF3, 

(7) -O-C1.4 alkyl 

(8) -NO2, 
20 (9) oxo, 

(10) -C(=0)Ra, 

(II) -C02R 3 , 

(12) -SRa, 

(13) -S(=0)Ra, 
25 (14) -NfRaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb), 

(17) -N(Ra)C(=0)Rb 

(18) -S02Ra 

30 (19) -Rm, 

(20) -CH(CH3)-R m , 

(21) -CH2-R m , 

(22) -(CH2X)-2-N(Ra)-(CH2)0-2-R ni , 

(23) -0-(CH2)l-2-R m , 

35 (24) -<CH2)0-l-S-(CH2)0-2-R m , 
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(25) -(CH 2 )0-l-C(=OHCH2)0-2-R m / 

(26) -<CH2)0-l-C(=O)-O-(CH2)0-2--R m , 

(27) -C(=0)N(Ra)-Rm, 

(28) -N(Ra)C(=0)-Rm, 

5 (29) -N(Ra)Q=OMCH^^ 

optionally substituted with -N(RaR b ), 

(30) -N(Ra>C(=0)-N(RbHCH2)l-2-R m » 

(31) -N(Ra>c(=O)-0-(CH2)l.2-R m , 

(32) -N(Ra>C(=0)-N(Rb)S02-R m , or 

10 (33) -OH. 

In another aspect of this embodiment, the substituents are selected 
from substituents (1) to (32) just defined. 

In another aspect of this aspect, the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or tricyclic heterocycle is 
15 optionally substituted with from 1 to 3 substituents each of which is independently 
one of the substituents (1) to (1 8) as just defined in the preceding aspect, and is 
optionally mono-substituted with one of the substituents (19) to (32) as just defined in 
the preceding aspect 

In still another aspect of this embodiment, each R** 1 is independently 
20 aryl selected from phenyl and naphthy); a 5- or 6-membered saturated heterocyclic 
ring selected from pyrrolidinyl, imidazolidinyl, pyrazoHdinyl, piperidinyl, piperazinyl, 
thiazolidinyl, and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, irmdazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiadiazolyl, pyrarinyi, pyriimdmyl, triazoljd, tetrazolyi, 
25 furanyl, and pyridazinyl; wherein 

die aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci^j. alkyl, -OCF3, or 
-N(R a Rb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
30 substituents each of which is independently -Ci-4 alkyl, -CF3* -O-Ci^t alkyl, 

-OCF3, oxo, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -CC>2-phenyl, or 
-C02-CH2-phenyl; and 
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the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl, -CF3, -O-Cl-4 alley!, 
-OCF3, oxo, phenyl, or <CH2)i-2i*enyL 

In an aspect of this embodiment, the 5- or 6-membered saturated 
5 heterocyclic ring is selected from pyrrolidinyi, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, and morpholinyl. 

Another embodiment of the present invention is a compound of 
Formula CD, wherein R? is -H or -Cl-6 alkyl which is optionally substituted with one 

of: 

10 (1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -Cl-4 
alkyl, -Cl-4 haloalkyl, -O-C1-4 alkyl, -O-Ci-4 haloalkyl, or 
-Co-6 alkyl-N(RaRb);or 

15 (3) a 5- or 6-membered saturated monocyclic heterocycle which contains 

from 1 to 4 heteroatoms independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with from 1 to 4 substituents each of which is 
independently -Cl-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 

20 and all other variables, are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

In an aspect of the preceding embodiment, R2 is 

25 (1) -H, 

(2) -C1-4 alkyl, 

(3) <CH2)l-3-N(RaRbx 

(4) -<CH2)l-3-phenyl, wherein the phenyl is optionally substituted 
with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 

30 -Ci^ alkyl, -Ci^4 fluoroalkyl, -O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, or 
-<CH2)l-3-N(R a Rb); or 

(5) -<CH2)l-3R t > wherein R* is a 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
OandS. 

35 . 
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Other embodiments of the present invention include a compound 
wherein R 2 is -H or methyl; or R 2 is -H; and all other variables are as originally 
defined above; or a pharmaceutical^ acceptable salt thereof. 

5 Another embodiment of the present invention is a compound of 

Formula (Q, wherein R3 is -H or -C 1-4 alkyl; 

and all other variables are as originally defined above; 

10 or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, R3 is -H or methyl. In another aspect 
of this embodiment, R3 is -H. 

15 Another embodiment of the present invention is a compound of 

Formula (0, wherein R 4 is 

(1) Ci-4 alkyl, 

(2) Ci-4 alkyl substituted with from 1 to 3 substituents each of 
20 which is independently -OH, O-Ci-4 alkyl, or -O-Cl-4 

haloalkyl, 

(3) Ci-4 alkyl which is substituted with an aryl or with two aryls 
which are the same or different, and is optionally substituted 
with -OH, 

25 (4) Ci-4 alkyl substituted with one of: 

0) C5-7 cycloalkyl, 

Qi) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
30 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 

(i v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 
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(v) a 9- or 10-membered fused tricyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 

(5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3.7 cycloalkyl optionaUy substituted with aryl, 

(7) aryl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

(10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(11) a 9- or 10-membered fused bi^ 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 
wherein 

each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, 
-C1-4 alkyl, -Ci-4 alkyl-ORa, -C1-4 haloalkyl, -O-Q-4 alkyl, 
-O-C1-4 haloalkyl, -CN, -NO2, -N(RaRb), -C^ 
alkyl-N(RaRb), -C(=0)N(RaRb) > -C(=0)Ra -C02Ra -C 1-4 

alkyl<C02R a , -OCOiRa -SRa -S(=0)Ra -SC>2R a , 
-N(Ra)S02R^ ^02N(RaRb), -N(R a )C(=0)Rb 

-N(R a )C02R b , -Cl-4 allqrl-NffLa)CX)2R b , phenyl, -Q-4 
alkyl-phenyl, -O-phenyl, or -(CH2)0-2-het wherein het is a 5- 
ot 6~membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 
independentiy -Ci-4 alkyl, -Cl-4 haloalkyl, -O-Ci^ alkyl, 
-O-Ci-4 haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 
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which is independently halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, phenyl, or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 
5 the hetexoaromatic ring in (4)0 v) or (10) or the fused tricyclic 

heterocycle in (4)(v) or (11) is optionally substituted with from 1 to 4 substituents 
each of which is independently halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci^. haloalkyl, oxo, or phenyl; 

10 and all other variables are as originally defined above; 
or a phannaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 

15 Formula (I), wherein R 4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 

with an -OH, 

(2) Ci-4 alkyl substituted with one of: 

0)" cyclohexyl, 
20 (ii) naphthyl, 

(iii) a fused bicycfic carbocycle selected from 
Z 1 < 



t<0 {-00 *-bo 





, and 

0v) a saturated heterocyclic ring containing from zero to 1 oxygen 
25 atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteoaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 
nitrogen atoms, or 

(vi) a fused tricyclic heterocycle selected from 
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(3) 





N^^\ S 





(4) C3-^ cycloalkyl optionally substituted with phenyl, 

(5) phenyl or naphthyl, 

(6) a fused tricyclic carbocycle selected from 

z 1 * 



i<0 t-bO * 






10 v -^ s ^\and 

(7) a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 

(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from 6 and S and from 1 to 3 nitrogen atoms, or 

15 (9) a fused tricyclic heterocycle selected from 




wherein 2l is -H or -OH; 
20 each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 

naphthyi in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Ci-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, -CN> -NO2, 
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-(CH2)l-2-N(RaRb), -C(=0)Ra, -CC>2Ra ^SRa -S(=0)Ra, -S02R a , 
-N(R a )S02R^\ -S02N(R a Rb), or -N(R a )CC>2Rb; and is additionally 
and optionally rcono-substituted with phenyl, -<CH2)l~2i)henyl, 
-O-phenyl, or -{CH2)0-2-h et wherein het is thiadiazolyl or indolyl, and 
5 het is optionally substituted with -Ci-4 alkyl, <T3, -O-Ci-6 alkyl, 

-OCF3,or-C02Ra ; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
independendy halogen, -Ci^ alkyl, -CF^, alkyl, -OCF3, oxo; 

10 and is additionally and optionally mono-substituted with phenyl or a 

heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyi; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
with from 1 to 3 substituents each of which is independently halogen, -Cl-4 alkyl, 
15 -CF3, -O-Cl-4 alkyl, -OCF3, or oxo; and is additionally and optionally mono- 
substituted with phenyl; 

and all other variables are as originally defined above; 

20 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein R4 is: 

25 wherein 
Qis 

(1) ethynyl optionally substituted with aryl, 

(2) C5_7 cycloalkyl, 

30 (3) aiyU 



-26- 



WO 03/035076 



PCT/GB02/04742 



(4) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

(5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, 

5 (6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
heteroatoms independently selected from N, O and S, wherein at least 
one of die rings is aromatic; 
10 wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Q-4 alkyl, -Ci-4 alkyl-OR* -Cl-4 
haloalkyl, -O-Ci^ alkyl -O-Cl-4 haloalkyl, -CN, -NO2, -N(RaRb), 
15 -G14 alkyl-N(RaRb), ^=0)N(RaRb), -C(==0)R a , -C02R a , -Cl-4 

alkyl-C02R a , -OC02R a , -SR a , -S(=0)Ra -SC>2R a -N(Ra)S02R*>, 
-S02N(JiaRb), -N(Ra)C(=0)Rb t -N(Ra)CQ2Rb ^ 1-4 

alkyl-N(Ra)C02R b , phenyl, -C1-4. alkyl-phenyi, -O-phenyl, or 
-<CH2X)-2^ e t wherein het is a 5- or 6-membered heteroaromatic ring 
20 containing from 1 to 4 heteroatoms independently selected from N, O 

and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Cl-4 alkyl, -OCi-4 

haloalkyl, or -CX)2R a ; 

the saturated heterocyclic ring in (5) is optionally substituted 
25 with from 1 to 4 substituents each of which is independently halogen, 

-C1-4 alkyl, -Cl-4 haloalkyl, -O-C1-4 alkyl; -O-Ci-4 haloalkyl, oxo, 

phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocyele 
30 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Ci~4 alkyl, -Cl-4 haloalkyl, -0-Ci^4 
alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; 

R5 is H, methyl, or CH2OH, with the proviso that when R5 is CH2OH, then Q is aryl; 
35 and 
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p is an integer equal to zero, 1 or 2; 

and all other variables are as originally defined above; 

5 

or a pharmaceutically acceptable salt thereof. 

In an aspect of the preceding embodiment, Q is 
(!) — C=C~R U wherein R» is Hot phenyl, 
10 (2) phenyl or naphthyl, 

(3) cydopentylorcyclohexyl, 

(4) a fused bicyclic caibocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 

IS tetrahydxofuranyl, pynolidinyl, imidazolidinyl, piperidinyl, piperazinyl, 

morpholinyl, thiomoipholinyi, thiazolidinyl, isothiazolidinyl, 
oxazolidrnyU isooxazolidinyl, and pyrazolidinyl, 

(6) a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pynolyl, pyrazolyl, thiazolyl, isothiazolyl, 

20 oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 

tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydrobenzo-l,4-dioxin>i, dihydrpbenzofuranyl, benzo-l,3-dioxolyl, 

25 quinolinyl, and isoquinolinyi; 

wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH,/Ci-4 alkyi, haloalkyl, -O-Ci-4 

30 alkyi, -O-Ci-4 haloalkyl, -CN, -NO2, -Cl^l alkyl-N(R a Rb), 

-C(=0)Ra -CX>2Ra, -OlA alkyl-C02R a , -SRa, -S(=0)Ra -S02R^ 
-N^SC^b, ^(^(RaRb), -N(Ra)C02Rt>, -Ci^ 
alkyl-N(Ra)C02R b , phenyl, -(CH2)l.2-phenyl, -O-phenyl, or 
-(CH2)0-2-het wherein het is pynolyl, pyrazolyl, imidazolyl, triazolyl, 

35 thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 
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thiadiazolyl or indolyi, and het is optionally substituted with -Cl-4 
alkyl, -CF3, -O-C1-6 alkyi, -OCF3, oxo, ar-CC>2R a ; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cl-4 
5 alkyl, -C1.4 haloalkyl, -O-Ci^ alkyl, -O-Ci^ haloalkyl, -Ci-4 

alkyi-N(R a Rb), -C(=0)Ra -CC>2R a , -SR a , -S(=0)R a , -S02R a , 
-N(R a )C02R b , phenyl, -{CH2)l-2-phenyl, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
10 -C1-4 alkyl, -Ci-4 haloalkyl, -O-Q-4 alkyl, -O-Ci-4 haloalkyl, bxo, 

phenyl, pyridyi, pyrazinyl, or pyrimidinyl; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of which is 
independently halogen, -C1-4 alkyl, -C1.4 haloalkyl, -O-Ci-4 allcyl, -O-Ci-4 

15 haloalkyl, oxo, or phenyl. 

In another aspect of the preceding embcxfiment, Q is phenyl, which is 
optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro, bromo, chloro, -OH, -Cl-4 alkyl, -Ci-4 fluoroalkyi, -O-Cl-4 alkyl, -O-Ci-4 
20 fluoroalkyi, -CN, -SRa -(CH2)l-2-N(R a Rt>), ~S02Ra> ~N(R a )S02Rb -S02N(R a Rb), 
^2)0-2^O2R a *,KCH2)0-2-N(Ra)CC^ • 

each R a is independently H, methyl, or ethyl; 
25 each Rb is independently H, methyl, or ethyl; and 

each Ra* and Rb* is independently H or -C1-4 alkyl. 

In another aspect of the preceding embodiment, the phenyl substituents 
are independently selected from the group consisting of fluoro, bromo, chloro, -OH, 
30 -C1-4 alkyl, -Ci-4 fluoroalkyi, -0-Ci^* alkyl, -O-Ci^ fluoroalkyi, -CN, 

-<CH2)l-2-N(R a Rb), -S02R^ ~N(Ra)S02R b , -S02N(R a R*>), ^CR^O-l^X^*** 
-(CH2X)-2-N^ a X»2R b *, -NO2, and phenyL 

In still another aspect of the preceding embodiment, Q is phenyl which 
is optionally substituted with from 1 to 3 substituents* each of which is independently 
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-F, -Br, -CI, -OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci^. alkyl, -0-C;M fluoroalkyl, 
-GN, -SR a or -S02R a - In still another aspect of the preceding embodiment, Q is 

phenyl which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 alkyi, 
5 -0-Ci^fluoioallQd,-CN,or-S02P. a . 

In still another aspect of the preceding embodiment, Q is p- 
fluorophenyl or 23-dimethoxyphenyL In still another aspect of the preceding 
embodiment, Q is /^fluorophenyl. 

10 

In yet another aspect of the preceding embodiment, and also a feature 
of each of the preceding aspects thereof, RS is H and p is zero. 

A class of compounds of the present invention includes any compound 
15 of Formula (I), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered beteroaromatic ring containing from 1 to 3 heteroatdms 
20 independently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
3 substituents each of which is independently 

(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 
25 substituents each of which is independently halogen, 

-O-Ci-4 alkyl, -O-Cl^t haioaBcyl, -C(=0)R a , -C02R a , 
-SRa, -S(=0)R a , -N(R a Rb), -C(=O)-(CH2)0-2N(R a R^)» 
N(Ra)^(^HCH2)0-2N(RbRc), -S02R a 
-N(R a )S02Rb, ~S02N(R a Rb), or -N(Ra)-C(Rb) = o, 

30 (3) -NO2, 

(4) oxo, 

(5) -C(=0)Ra 

(6) -CC^sRa 

(7) -C(=0)N(R^Rb), 
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(8) -CX=0>Cl^aIkyl-N(R a R b ), 

(9) -Rm, 

(10) -Q-6 alkyI-R m , wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
5 halogen, -OH, -CN,-Ci^ haloalkyl, -O-Ci-4 alkyl, 

-OCi-4 haloalkyi, -C(=0)Ra, -C02R a , -SR a , 
-S(=0)Ra, -N(R«Rb), -N(RaxX>2R b , -S02R a , 
-N(Ra)S02R D , -S02N(RaRb), or -N(Ra>C(Rb>=0, 

(11) 4^alkyl-N(Ra)^ (M alkyl-Rm, 
10 (12) -Qm alkyl-O-Co-4 alkyl-Rm, 

(13) -QMalkyl-S-QMalkyl-Rm, 

(14) <^alkyl^^>QMalkyl-Rm, 

(15) -C(=0>0-Qm alkyl-Rm, 

(16) -C(=0)N(Ra>QMalkyl-Rm, 

15 (17) -N(Ra)CC=0)-R m , 

(18) -N(Ra)C(=OK:i^ alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
-O-Cl-4 alkyL -O-Cl-4 haloalkyl, -C(=0)Ra, -C02R 3 , 
20 -SRa,-S(=O)Ra,-N(RaRb),-N(Ra)CX)2Rl>,-S02Ra, 

-^N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(19) ^Sf(Ra>C(==0)-N(Rb)-Co-4aIkyl-Rin, 

(20) -N(Ra)-C(=O)-O-C0-4 alkyl-Rm, or 

(21) -N(Ra)-C(=0)-N(Rb)S02-QM alkyl-Rm-, 

25 

wherein each R m is independently aryl selected from phenyl and naphthyl or a 5- or 6- 
membered hetero aromatic ring containing from 1 to 3 heteroatoms independently 
selectedfrom N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independently halogen, -Cl-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(RaRb); and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci_4 alkyl or oxo; and 
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each and Rb is independently -H or -C1-4 alkyl; 

and all other variables are as originally defined above; 

5 or a phannaeuticafly acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
Invention includes any compounds of Formula (I) exactly as defined in the class, 
except that in the definition of Rk, Rk is optionally substituted with from 1 to 3 
10 substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (21). 



Another sub-class of the preceding class of compounds of die present 
invention includes any compounds of Formula (I), wherein Rl is: 




R6ais: 

(1) -H, 



20 
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wherein Xl is a single bond connecting the carbonyl carbon to the 
carbon substituted with X?, -O-, or -NH-; 
X? is -H, -NH2> OT -N(H)C02R a ; 
Yl is -H, halo or -CM alkyl; and 

5 r is an integer equal to zero, 1 or 2; and 

R6b is -H or -NO2 ; and 
R7is-Hor-CMaIkyl; 

10 

and all other variables are as defined in the class; 

or a pharmaceuticaily acceptable salt thereof . 

!5 in a feature of this sub-class, R6a and R6b are both -H; and 

R7is-Har-CH3- 

Another class of compounds of the present invention includes any 
20 compound of Formula (I), wherein 

Rlis-Rk; 

Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
25 which is independently: 

(1) halogen, 

(2) -Cl-6 alkyi, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-OH, -O-Cl-4 alkyi, -OCl-4 haloalkyl, -C(=0)R a , 

-C(=OHCH2)0-2N(R a R b ), 
N(Ra>C(==OHCH2)0-2N(R b R c ), -S02R a , 
-N(Ra)S02^*>, -S02N(R^ b ), or -N(Ra>C(Rb)=0, 

(3) -NO2, 
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(4) -a=0)Ra 

(5) -COiRa 

(6) -C(=0)N(RaRb), 

(7) -C(=0>€l4 alkyl-N(RaRb), 
5 (8) -Rm 

(9) -Cl-6 alkyl-R m , wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Cl-4 aOcyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -CC>2R a , -SR a , 
10 ^(=0)Ra,-N(RaRb),-N(Ra)CX52Rb,-S02Ra, 

-N(Ra)S02Rb, -S02N(RaRb), or-N(Ra>C(RbX), 

(10) -C0-4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(11) -Qm alkyl-0-C(M alkyl-Rm, 

(12) -Q)-4 alkyl-S-CO-4 alkyl-Rm, 

15 (13) -C^alkyl-C(==0>Co-4 alkyl-Rm, 

(14) -C(=0>O-C(M alkyl-Rm, 

(15) -C(=0)N(Ra)-Ca4 alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0)-Cl-6 alkyl-Rm, wherein the alkyl is optionally 

20 substituted with from 1 to 5 substituents each of which 

is independently halogen, -OH, -CN, -Ci_4 haloalkyl, 
-O-Ci^ alkyl, -O-C1.4 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra, -N(RaRb), -N(Ra)C02R b , -SO^Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or.N(Ra)-C(Rb)=0, 

25 (18) -N(Ra)-CX=O>-N(Rb)-C0-4 alkyl-Rm, 

(19) -N(Ra>C(=O)-O-C0-4 alkyl-Rm, or 

(20) -N(Ra)-C(=0>N(Rb)S02-Ca4 alkyl-Rm-, 

wherein each Rm is independently aryl selected from phenyl and naphthyi; a 5- or 6- 
30 membered saturated heterocyclic ring containing from 1 to 3 beteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
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10 



the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -O-Cl^ aDcyl, -OCF3, or 
-N(RaRb) ; 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -<CH2)l-2-phenyl, 
-C(=0>phenyl, -<X>2-phenyl, or -C02-<CH2)l-2-phenyI; and 

the heteroaromatic ring is optionally substituted with lor 2 
substituents each of which is independently -Cl-4 alkyl or oxo; 

and all other variables are as originally defined above; 

or a pharmaceutical^ acceptable salt thereof. 

15 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I) exactly as defined in the class, 
except that in the definition of Rk Rk is optionally substituted with from 1 to 3 
substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (20). 

20 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is phenyl which is 
mono-substituted (e.g., para-substituted) with one of: 
(1) fluoro, chloro, or bromo, 
25 (2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, <X=0)R a , -C02R*. -SR*, -N(RaRb), or 

-C(=0)N(R a R b X 

(3) -NO2, 

30 (4) -Ci^alkyl-Rm, 

(5) -C-(CH2)l-2-R m > 

(6) ~(CH2)0-2-S-(CH2)0-2-R m , 

(7) -N(Ra)C(=0>Rm, 

(8) -N(Ra)C(=0)-(CH2)l-2-R m » wherein the (CH2)l-2 moiety is 
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optionally mono-substituted with -N(RaRb) or 
-N(Ra)C02Rb or 
(9) -N(Ra)-C(=0)-NCRb)-(CH2)l.2-R m ; 

5 wherein Rna is aiyl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
or a 5- or 6-membered heteroaromaric ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substitnents each of 
which is independently halogen, -Ci^ alkyi, -CF3, -O-Ci^. alkyl -OCF3, or 

10 -N(RaRb);and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substitnents each of which is independently -Cl-4 alky] or oxo; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, <X>2-phenyl, or-C02-<CH2)l~2-phenyl; and 

15 the heteroaromatic ring is optionally substituted with 1 or 2 

substitnents each of which is independently -Ci^t alkyi or oxo; and 

each R» and Rb is each independently -H or -C1-4 alkyi; 

20 and all other varaibles are as defined in the class; 

or a pharmaceutical^ acceptable salt thereof. 

Another class of compounds of the present invention includes any 
25 compound of Formula (I), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
30 atoms and from 1 to 3 nitrogen atoms or a tricyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 
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(1) halogen, 

(2) ^i^alkyl,whichisoptionanysiibstitutedwithnx»mlto5 

substituents each of which is independently halogen, 
-O-Cl-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
5 -SRa, -S(=0)Ra, -N(RaRb), -C(=OKCH2X)-2N(RaRb), 

N(Ra)-C(=OHCH2)0-2N(RbRC),-SO2Ra 
-N(Ra)S02Rb, ^02N(RaRb), or -NCRaK^Rb)^, 

(3) -N02, 

(4) oxo, 

10 (5) -C(=0)Ra, 

(6) 

(7) -C(=0)N(RaRb), 

(8) -C(=0>Ci-4alkyl-N(RaRb), 

(9) -SRa, 

15 (10) -S(=Q)Ra, 

(11) -S02Ra, 

(12) -N(RaRb), 

(13) -Rm, 

(14) -Ci_6 alkyl-R m , wherein the alkyl is optionally substituted with 

20 from 1 to 5 substituents each of which is independently 

halogen, -OH, -CN, -Ci-4 haloalkyl, -0-Ci_4 alkyl, 

-O-Cl^ haloalkyl, -C(==0)Ra, -C02R a . -SR a , 
-S(=0)Ra, -N(RaRb), -N(Ra)C02Rb -S02R a , 
-N(Ra)S02Rb -S02N(RaRb), or -N(Ra>C(Rb)=0, 
25 (15) -C^all^l-N(Ra>Ca4alkyl-Rm, 

(16) -Q)4 alkyl-O-Co-4 alkyl-Rm, 

(17) -Co-4 alkyl-S-QM alkyl-Rm, 

(18) -CO-4 alkyl-C(=O)-C0-4 alkyl-Rm, 

(19) -C(=O>O-C0-4 alkyl-Rm, 
30 (20) -C(=0)N(Ra>Co-4 alkyl-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-Ci^ alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci_4 haloalkyl, 
35 -O-Cl-4 alkyl, -Q-C\^ haloalkyl, -C(=0)Ra -C02R a , 
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-SRa -S(=0)Ra -N(R a RJ>), -N(Ra)CO^b, ^O^a, 
-N(R a )S02Rb, -S02N(R a Rb), or -N(R*>C(Rb)==0, 

(23) -N{R*K:(^)-N^^ 

(24) -N(RaKX=0>^^ 

5 (25) -N(R a K(^)-N(Rb)S02-QMalkyl-Rni; 

wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membeied saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
10 containing from 1 to 3 heteroatoms independently selected from N, O and S ; or a 9- to 
10-membered bicyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -0-Ci^4 alkyi, -OCF3, or 
15 -N(RaRb); 

the saturated heterocyclic zing is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 aHeyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -{CH2) 1 _2-phenyl, 
^(=0)-phenyi, -CC^-phenyl, or -C02~(CH2)l-2-pbenyl; and 

20 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with 1 or 2 substituents each of which is independently -Cl-4 alkyl 

or oxo; 



25 



and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 



A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (T) exactly as defined in the class, 
30 except that in the definition of Rk, Rk is optionally substituted with from 1 to 3 

substituents each of which is independently one of the substituents (1) to (12), and is 
optionally mono-substituted with one of the substituents (13) to (25). 
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Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (Q, wherein 



Rl 



is: 



D 10 \ 




tr- N | N 




x 



R 8 ■ R 9 





,or 





N R 8 . R 8 .or R 8 



R8 is: 

10 (1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-C1-4 
alkyl, -OCF3, -C(=OJRa, -C02R a , -SRa, -N(RaRb), or 
-C(=0)N(RaRb), 

15 (3) -C(=0)Ra, 

(4) -COiRa, 

(5) -G(=OHCH2)l-2-N(RaRb), 

(6) -S02Ra 

(7) -(CH2)l-2-R m . 

20 (8) -(CH2)0-2-C(=OHCH2)0-2-R m , 

(9) -C(=OKHCH2)0-2-R m , or 
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(10) ^(=O)N(Ra)-(CH2)0-2-R m ; 
R9 is -H, -C1-4 alkyl, or oxo; 
5 RlO is -H, -OH, -Ci^j alkyl, -O-Ci-4 alkyl, oxo, or -0-(CH2)l-2-R m ; 
Rllis 

(1) -H, 

(2) -Ci-4alkyl, which is optionally substituted with lor 2 

10 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)R a , -COiR*. -SR a , -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra 

(4) -C02Ra, 

15 (5) -C(=OHCH2)l-2-N(RaRb), 

(6) -S02R a , 

(7) -(CH2)l-2-R m , 

(8) -<CH2)0-2-C(=O)-(CH2)0-2-R m , 

(9) -C(=O>O-(CH2)0-2-R m ,or 
20 (10) -C(=O)N(Ra)_(CH2)0-2-R m ; 

with the proviso that when one of R8 and RH is -(CH2)l-2-R m > 
-(CH2)0-2-C(=OHCH2)0-2-R m , -C(=0 HMCH2)0-2-R m , or 
^(=0^^X^2)0-2^™. &ea other °f and Rll is other than 
25 -(CH2)l-2-R m . -(CH2)0-2-O(=O)-(OH2)0-2-R m . -C(=O>O-(CH2)0-2-R m . or 
-C(=O)N(Ra)-(CH2)0-2-R m ; 

Rm i s aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
30 a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; orabicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(R8Rb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
5 substituents each of which is independently -Cl-4 alkyl or oxo; and is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0>phenyi, -C02-phenyl, or -<X^-(CH2)l-2-phenyl; and 

the heteroaromatic ring or the tricyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -C1-4 alkyl 
10 or oxo; and 

each Ra and Rb is independently -H or -Cl-4 alkyl; 
and all other variables are as defined in the class; 

15 

or a pharmaceutical^ acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (T), wherein 

20 

R2 is -H or methyl; 
R3is-H; 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

30 

and all other variables are as originally defined above; 

or a pharmaceutical^ acceptable salt thereof . 

In an aspect of this embodiment, R 4 is -CH2-Q; wherein Q is phenyl 
35 • optionally substituted with from 1 to 3 substituents each of which is independently -F, 
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-CI, -Br, -OH, -Cl-4 alkyl, -CF3, -O-C]^ alkyl, -OCF3, -CN, or -SC>2R a ; and is 
additionaUy and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl. 

Aspects of this embodiment include a compound of Formula (T) in 
5 which Rl is as defined in any of the preceding classes or sub-classes. 

Another class of compounds of the present invention includes any 
compound of Formula (IT): 




10 



wherein T is: 



15 



20 



25 



(1) -H, 

(2) -OH, 

(3) -C1.4 haloalkyl, 

(4) -C1-3 alkyl, optionally substituted with -OH or -O-Ci-4 alkyl, 

(5) -O-C1-4 haloalkyl, 

(6) -O-C1-4 alkyl 

(7) -N(RaRb), 

(8) -N(Ra><CH2)2-OB; 

(9) -N(Ra)-C02Rb 

(10) -N(Ra)-C(=0}-<CH2)l-2-N(RaRb), 

(11) -Rk, 

(12) -(CH2)l-4-R k , 

(13) -(CH2)0-2-O-(CH2)0-2-R k , 

(14) -(CH2)0-2-N(RaHCH2)0-3-R k ,or 

(15) -(C3H2)0-2-N(RaK:(=OHCH2)0-2-R k ; 



Rk is aryl selected from phenyl and naphthyi; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
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6 and S ; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a tricyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
5 the aryl is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Ci_4 alkyl, -Cl-4 alkyl-ORa, -Cl-4 
halqalkyl, -O-Ci^ alkyl, -O-Ci^ haloalkyl, or -NCR a Rb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl; -Cl-4 alkyl-ORa; 
10 <Ii^haloaIkyi;-4>Ci^al^ 

ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CH2-saturated heterocycle which is 
a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 
15 selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl, -Cl-4 alkyl-ORa 
-Ci-4 haloalkyl, -OCi^4 alkyl, -O-C1-4 haloalkyl, or oxo; and 

20 the tricyclic heterocycle is optionally substituted with from 1 to 4 

substituents each of which is independently ^-Ci-4 alkyl or oxo; 

Rl2 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independCTtly -F, -CI, Br, -Q-4 alkyl, -CF3, -0-Ci^4 alkyl, -OCF3, 

25 methylenettioxy attached to two adjacent carbon atoms, or phenyl; 
each R a and Rt> is independently -H or -Cl-4 alkyl; and 

s is an integer equal to zero, 1,2, or 3; 

30 

and all other variables are as originally defined above; 
or a pharmaceutical^ acceptable salt thereof . 
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A sub-class of die preceding class of compounds of the present 
invention includes any compounds of Formula (H) exactly as defined in the class, 
except that sis zero, 1 or 2; and with the proviso that when sis 1 or2,Tis-BL 

5 Another sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (II), wherein 

R3 is -H;and 

10 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI* -Br, -OH, -Cl-4 alkyL, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02£ a ; and is additionally and optionally 
mono-substituted with rnethylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

15 

and all other variables are as defined in the class; 

or a phannaceutically acceptable salt thereof. 

In a feature of this sub-class, R4 is -CH2-Q; wherein Q is phenyl 

20 optionally substituted with from 1 to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -C1-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, or -S02R a ; and is 

additionally and optionally mono-substituted with rnethylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

25 Still another class of compounds of the present invention includes any 

compound of Formula (HI): 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, -O-Ci^. alkyl, -OCF3, -CN, 
-SRa, or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyh 

5 

each R a is independendy -H or -C\A alkyl 

or a phannaceutically acceptable salt thereof. In a subclass of this class, Q is phenyl 
optionally substituted with from 1 to 3 substituents each of which is independently -F, 
10 -Cl,-Br,<>H,-Ci^alkyl,-C^,^>C^^ 

Still another class of compounds of the present invention includes any 
compound of Formula (I), wherein 

15 Rlis 

(1) -Cl-4 alkyl, which is optionally substituted with 1 to 3 

substituents each of which is independently fluoro, chloro, -OH, 
-OCi4 alkyl, -O-Ci-4 haloalkyl, <X=0)R a . -C02R a ,-SRa, 
-S(=0)Ra, -NfRaRb), ^(=OHCH 2 )0-2N(RaRb), 
20 -N^aKX=OHCH2)l-2N(RbR c ),-S02Ra,-N(Ra)S02Rb, 

NR 5 



R d 



R 1 

-SC>2N(RaRb),-N(Ra)-C(Rb)=0, R° , 

-N(Ra)C(=0)N(RbRC), .N(Ra)C(==0)a==0)N(RbRc), or 
-N(Ra)C(=OPRb, 
(2) -<C3H2)l-3-R k , 
25 (3) -(CH2)l-3-p-(CH2)0-2^ k . • 

(4) -(CH2)l-3-N-(CH2)0-2-R k , 

(5) -{CH2)l-3-N(Ra)C(=OHCH2)0-2-R k , 

(6) -(CH2)l-3-N(Ra)C(=0)-O<CH2)0-2-R k , 

(7) -(CH2)0-3-C(=O)N(RaHCH2)0-2^ k , 
30 (8) -C(=OMCH2)0-2-R k , 

(9) -C(CH 3 )2N(Ra)C(=0)OCH2R k , 

(10) -C(CH3)2N(Ra)CH2R k , 
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(11) -C(CH3)2N(Ra)C(=0)Rk or 

(12) -C(Rb)(NT(Ra)C(=0)Rk)(CH20Rc), 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
5 -(CH2)l-3-Rk, then R^ is not phenyl; a bicyclic caibocycle selected from tndanyl and 
tetrahydronaphthyi; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S ; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S ; or a bicycHc heterocycle which is a benzene ring fused to a 5- or 6- 

10 membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyl; 

wherein the aryl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 

15 substituents each of which is independently 

(1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF3> 

20 (4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Ci-4 
alley], -OCF3, -C(=0)Ra > -C02R a , -SR a , or -N(RaRb), 

(5) -OCR3, 

(5) -O-Ci^allqd, 

25 (8) oxo, 

(9) methyleaedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 

(11) -C02R a , 

(12) -SRa 

30 (13) -S(=0)Ra 

(14) -N(R a Rb) 7 

(15) <CH2)0-2-C(=O)N(RaRb), 

(16) -C(=OHCH2)l-2-N(R a R b ),or 

(17) -S02Ra ; 
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and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 
5 In a sub-class of this class, Rl is 

(1) -Ci-4 alkyl, which is optionally substituted with 1 to 3 

substituents each of which is independently fluoro, chloro, -OH, 
-O-Ci-4 alkyl -OC1-4 haloalkyl, -C(=0)Ra, -C02R a , ^Ra, 
-S(=0)Ra -N(RaRb), -Q=O)-(CH2)0-2N(R a R b ), 
10 -N(Ra>C(=OHCH2)l.2N(RbRc), -S02Ra -N(Ra)S02Rb, 

R l 

^02N(R a Rb),-N(Ra)4^b) = o,or R ° , 

(2) -<CH2)l-3-R k . 

(3) -(CH2)l-3-O-(CH2)0.2-R k , 

(4) -(CH2)l-3-N-(CH2)0-2-R k > 

15 (5) -(CH2)l-3-N(Ra)C(=OHCH2)0-2-R k , 

(6) -(CH2)l-3-N(Ra)C(=O)-O-(CH2)0-2-R k > 

(7) -(CH2)0-3-C(=O)N(RaHCH2)0-2 : R k ,or 

(8) -CCrOHCH^-R^ 

20 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Fonnula (I), wherein 

R2is-H;and 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-Q-4 alkyl, -OCF3, -CN, -SRa, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 



30 



each R a and R» is independently -H or -Cl-4 alkyl; 
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Rk is aiyl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(GH2)l-3- Rk » then Rk is not phenyl; a bicyclic caibocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, G and S; a 5- or 6-membered 
5 heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyl; 
10 wheran the aiyl, bicycticcarb^ 

heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

(1) fluoro,chloro,orbromo, 

(2) -OH, 
15 (3) -CN, 

(4) -CPs, 

(4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Cl-4 
alkyl, -OCF3, -C(=0)R a , -C02R a , -SR a , or -N(R a Rb), 

20 (5) -OCF3, 

(5) -CM^ aOcyi, 

(8) oxo, 

(9) methyienedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)R a 
25 (11) -CX>2R a 

(12) ^5R a 

(13) nS(=0)R a 

(14) -N(R a Rb), 

(15) -<CH2)0-2-C(=O)N(R a Rb), 

30 (16) <X=OHCH2)l.2-N(R a Rb),or 

(17) -S02R a ; 



and all other variables are as defined in the class; 
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or a phannaceutically acceptable salt thereof. 

In a feature of this sub-class, R4 is -CKfc-Q; wherein Q is phenyl 

optional), v substituted with from 1 to 3 substituents each of which is independently -F, 
-Q, -Br, -OH, -ClA alkyl -CF3, j O-C\A alkyl -OCF3, -CN, or -S02Ra ; and is 
5 additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

Still another class of compounds of the present invention includes any 
compound of Formula (IV): 




wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Ci_4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, - 
SRa or -S02R a ; and is additionally and optionally mono-substituted with 
15 methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each R a is independently -H or -Ci-4 alkyl 

or a phannaceutically acceptable salt thereof. 
20 In a sub-class of this class, Q is phenyl optionally substituted with from 

1 to 3 substituents each of which is independently -F. -Cl, -Br, -OH, -Ci-4 alkyl, 
-CF3, -O-Ci^ alkyl, -OCF3, -CN, or -S02R a . 

Still another class of compounds of the present invention includes any 
compound of Formula (V): 
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OH 










V 


y' 




o 



H 



R 15 « U (V); 



wherein 
5 Rl3is-Hor-Ci-6alkyl; 

Rl4 is -H, -Cl-6 alkyU -C(=0)-Ci-6 alkyl, -C(=OHCH2)0-2-J» or 
-C(=OHMCH2)0-2-J; wherein Jisaiyl selected from phenyl and naphthyl; a 5- or 
6-membeied saturated heterocyclic ring containing from 1 to 4 heteroatoms 
10 independently selected from N, O and S ; or a 5- or 6-membeied heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 

wherein die aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -Cl-4 alkyl, 
-OCF3, or -O-Cl-4 alkyl; and 
15 wherein the saturated heterocyclic ring or heteroaromatic ring is 

optionally substituted with from 1 to 3 substituents each of which is 
independently fluoxo, chloro, bromo, -CF3, -Cl-4 alkyl, -OCF3, -O-Ci^. 

alkyl, or oxo; 

20 Rl5 and R*6 are each independently -Cl-6 alkyl; or alternatively and Rl6 

together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
25 independently -F, -CI, -Br, -OH, -Ci^. alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, 
-SRa, or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each Ra is independently -H or -Cl-4 alkyl 
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or a phannaceutically acceptable salt thereof. 

lii a sub-class of this class, Q is phenyl optionally substituted with from 
1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Cj_4 alkyl, 
5 -CF3, alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally 

mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyL 

A sub-class of the preceding class of compounds of die present 
invention includes any compounds of Formula (V), wherein Rl5 and Rl6 are both 
10 methyl; or alternatively Rl5 and Rl6 together with the carbon atom to which they are 
both attached form cyclohexyl; 

and all other variables are as defined in the class; 

IS or a phannaceutically acceptable salt thereof. 

It is to be understood that additional embodiments of the present 
invention include, but are not limited to, compounds of Formula I wherein each of 
two or three or more of R 1 , R 2 , R^, R 4 , R a , R b , R c , R d , R k and R m is independently 
20 defined in accordance with its definition in one of the embodiments or an aspect 

thereof as set forth above, or in accordance with its definition in one of the foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of these variables in Formula I are additional embodiments within the 
scope of the present invention. 

25 

An aspect of the present invention is a compound selected from the 
group consisting of 

4-fluorobenzyl)-5,6^hydroxy 
30 carboxamide; 

N<4-fluorobenzyl)-5,6H^ 
carboxamide; 
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2-[14>enzoyl-4-(NJWm 
dihydroxypyrinudine-4^arf)oxamide; 

2^1-ben2»yl^memylpipera2^ 
5 caiboxamide; 

N-(4-fluorobemyl>5,6-<^ 
carboxamide; 

10 NK4-fluorolx^l^ 
tetrahydroqmnolm-2^^ 

N^4-fluorobenzyl>5,6-dm>^ 
yl]pyriinidin&-4^art>oxamide; 

N^4-fluorobenzyl>5,6-^ 
yl]pyrimidine-4-carboxamide; 

2<l^thylpiperidin-2-yl)^^^ 
20 carboxamide; 

N-(4-fluorobenzyl^ 
4-caiboxamide; 

25 2-[Hacetylammo)cy^ 
carboxamide; 

N-(4-fluorobenzyl>5,6^ 
yl]pyrimidine-4-cai^ 

30 

N-(4-fluoroben^l>5,6-dm^^ 
carboxamide; 

N^4_fj UO robenzyl>5,6-^ 
35 carboxamide; 
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2-[l^,N-<fimethyl#y^ 
dihydioxypyriiiridine-4-carboxamide; 

5 N-(4-fluorobenzyl)-5,6-<iihydroxy-2-{ l-methyl-l-[(pyridin-2- 
lrarbonyI)amino]ethyl } pyrunidine-4-<^iboxaniide; 

2-[Hdimethylamino)^ 
caiboxamide; 

10 

2r-{ l-[(2,4-dimefryl-13-to 
dihydioxypyriimdine-4-carboxainide; 

24H3-chlorobenzoyl)^n^^ 
15 dihydroxypyrimidine-4H^rboxamide; 

N^4-fluorobenzyl>5,6-<i^ 
yl]pyrimdine-4^atoxamide; 

20 N<4-flucnnobenzyI)-5 > 6-dihydroxy-2^ 
4-caitK>xamide; 

N^3-bromo^fluorobenzyl)-2^ 
dtthydroxypyrinridine^-<aito 

25 

2-[Hdimethylamino)<^^ 
caiboxamide; 

N-<4-fluorobenz)d)-5,6-dihydroxy-2-{ l-[(pyridin-2- 
30 ylcaibonyl)amino]cyclohexyl }pyrinudiiie-4-caiboxanude; 

2<4-benzyl-l-methylpiperaz^ 
caiboxamide; 
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N<23-dimethoxyb^ 
ylethyl)phenyl]pyrimi^ 

N<4-fiuorobenzyl>5,^^ 
5 yl)pyriird(tine-4-carboxaiiiide; 

N-(23-dimetrK>xybei^^ 
dihydroxypyrimidine-4-caiboxaim 

10 2-[Hanilinocrix^ 
carboxamide; 

2-[(2S,4R)-l-benzoyl-4-{benzyloxy)pyTO 
ctihydroxypyrirrridme-4-c^ 

N-(4-fluoTOben^ 
yl]pyrimidine-4-carboxainide; 

N-(4-fluororxarzyl^ 
20 tetrahydroisoquinoIin-3-ylJpyrimic^ 

]tf^4-fluorobenzyl)-5,^^ 
Icarbonyl)aniino]ethyI }pyriniidiiie-4^rboxaiiiide; 

25 2^14>enzoylpiperidi^ 
carboxamide; 

2<l-benzylpir^din-2^^ 
carboxamide; 

30 

2<l-benzoylpyrroU<tt^ 
carboxamide; 

N-(4-flucrobeaizy^^ 
35 carboxamide; 
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N<23-<limethoxyben2y^ 
4-carboxamide; 

5 N^4-fluorobenzyI>5,6K^ 
carboxanride; 

2-(l-benzoyM^/Meti^ydi^^ 
dihydioxypyriinidine^<^iboxamide; 

10 

2-{ l-[(NJN-dimethylgIy^^ }-N-(4-fluoiobenzyl>-5 T 6- 
dihydroxypyriiiridine4-cai^ 

N^23^Jiniethoxybenz)1>^ 
15 ylmediyl)phenyl]pyrimidm 

2-{4-[(diethylamino)methy^^^ 
dihydroxypyrimidiiie-4~carboxamide; 

20 N-(4-fluorobenzyl>5,6^ 

y1]pyrimi riin& 4~cflrboxairiide; 

2-(l-benz»ylpyni>Ii^ 
carboxamide; 

25 

tert-butyi 2-(4-{ [(4-fluon>benzyl)aiiiino]c^^ 
)d)moq)holiTier4-caiboxylate; 

NK4^uorobenzyl)-5,6^ 
30 yl]pyriinidine^4-caiboxainide; 

2-[2^J*-dimethylglycylH 
5,6-«tihydioxypyriniidin^ 
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2Kl-benzoyI-23Kiihydn^ 
dihydroxypyrinridiiie-4-^aiboxamide; 

2^benzoyl-l^,44et^ 
5 dihydroyypy"™^" 0 ^^^^™^ 

2^i-anrino-2^henyl^^ 
caiboxamide; 

10 2^4-ben2ylmorphoIi^^ 
caiboxamide; 

NK4-fluorobenzyl)-5,6-dihydioxy-2-{ H(l-methyl-lH-imid 
yl)caibonyl]piperidi]a-2-yl }pyrimidine^4-caiboxamide; 

15 

N^23-diinethoxybe^ 
ylmethyl)phenyl]pyiinndm^ 

20 caiboxamide; 

^(4_Ruoiobenzyl>5,6-dihydn)xypyr^ 

2-{4-[({ [(2HdbdorophOT^ 
25 dtaethoxybenzyl>5,6^hydrox 

A^{4-fluorobenz^ 
dicarboxamide; 

30 2rBeiizyl-/^4-fluorobe 
caiboxamide; 

and phaimaceuticaUy acceptable salts thereof . 
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Another aspect of the present invention is a compound selected from 
the group consisting of 

NK4-fluorobenzyl)-5,6^ydro^ 
5 caifooxamide; 

2-[l<dimethylammoH-m^ 
carboxamide; 

10 N^4-fluoiobeiizyl>5,6-^ 
carboxamide; 

# 

2-[(dfimethylamino)(phenyl)methyl]-NK4-i3u<TO 
carboxamide; 

15 

2-{4-[(diethylammo)methy^ 
dihydroxypyrinudine^4-carix)xami^ 

N-be^l-5,6-dfihydroxy-2<3-ph^ 

20 

N-(4-fluorobe^l>5,6^ 
tetrahydroquinoUn-2-yl]pyrimidm 

and phaxmaceutically acceptable salts thereof. 

25 

Another aspect of the present invention is a compound selected from 
the group consisting of 

benzyl l-[4^{[4-fluoro-2^me^ 
30 dihydroxypyrimidin-2-yl]- l-methylethylcarbamate; 

2<l-^no-lHnethylethyl)-^ 
dihydroxypyrinddine^4-carboxamide; 
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2-[l-(dimethylan^^ 
dihydroxypyriirddfoe-4^arfx)xaim 

5 

2^Hdimethylammo)^ 
carboxamide; 

NH[4~fluorobenzyl>5,6-^ydroxy-2-{ l-[(pyrazin-2- 
10 ylcaibonyl)aiiMno]c^lop^^ 

benzyl l-(4-{[(4-fluorob^ 
yl)cyclopentylcaibamate; 

15 2Kl-anunocyclopCTtyI)-N<4-flnon>to 

2-[HdimethyIam^ 
carbox amide; 

20 2-(l-{ [(ethylammo)caibonyl]aimno } -l-methylethyl>N<4-fluoK>benzyI)-5,6- 
dihydroxypyriinidine^4-<^rboxairiide; 

2-[l-(benzylamino)-l-inethy^ 
carboxamide; 

25 

2^[l-(beiizoylaminoH^ 
carboxamide; 

2-{ l-[benz^(meth)d)amino]-l-meA 
30 dihydroxypyriinidine-4-caiboxainide; 

2-[Mdimethylanri^ 
4-carboxamide; 
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N^2^Morobenzyl)-2-[H& 
carboxamide; 

N^2^hlorobeii2yl)-2-[Hdimem^ 
5 carboxamide; 

N^^Marc>-2-me*hyIbOT 
dmydroxypyrimidme^ 

i0 N^4-fluorobe3^1)-5,6^ l-methyl-l-[(pyraziii-2- 
ylcarixmyl)ammo]ethyi } pyrmiidine~4-carboxamide; 

2-[l^diethylamino)-l-inethylethyl]-N-(4-flu^ 
carboxamide; 

15 

N^4_fluorobenzyl)-5,6~d^ 
carboxamide; 

N^4-flucrobemyl)-5,6^^^ 
20 carboxamide; 

N^4-fluorobenzy^ 
carboxamide; 

25 N^4-fluorobenzyI)-5,6Kfihydroxy-2-{ l-methyl-l-[iiiethyl(pyridin-4- 
ylmemyl)amino]ethyl }pyrimid^e-4-carboxamide; 

2-[HdimemylaimnQH-n^yIemyl]-5,6^ 
(metoylttoo)benzyl]p^^ 

30 

NljsTl-diethyl-N-2— [lK4-{[(4-fluorobenzyl)amino]c^rbonyI}-5,6^ 
dihydroxypyrimidin-2r-yl>l-ine^ylem 

2-[Hl,4^oxa^azaspiro^ 
35 dihydroxypyrimidme^-carboxa^ 
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N<4-fluorobenzyl)-5,6^^ 
yl)caibonyl]aimno}eth^^ 

5 N^4-fluorobetizyl)-5,6-<i^ 

yl)etiiyl]pyriimdine4-caiboxaniide; 

N-<4-fluorobenzyl)-5,6-<iihydroxy-2-{ l-methyi-l-[methyi(pyridiii-2- 
yImethyl)amino]ethyl}pyniiudm 

10 

N-[l-(4-{ [(4-fluorobenzyl)amino]caibon^ }»5i6-dihydn>xypyrimidin-2-yl)-l-- 
methylethylj^methylmoipholi^ 

2-{ 14acetyl(methyl)amino]-l-methyiethyl }-N-(4-fluorobenzyl)-5,6- 
15 dihydroxypyiimidine-4-<^uix)xamide; 

2-[lKacetylamino)-i-imethyletfa)d]-N^4-fluoioben^ 
carboxamide; 

20 2-{ l-[4<dime&ylaii^ } -N-(4-fluarobenzyl)-5,6- 

dihydroxypyrimidfoe-4^^ 

N^23-dimethoxyben2yi>2-[Hdimetfa 
dihydroxypyrinudm^ 

25 

2~[4^dimetbylaiiuno)tetra^ 
dihydroxypyrimidine-4-caite 

N-(4-fluoiobeiiz^^ 
30 yl)pyriimdine^4-<^ib^ 

2<7-acetyl-7-azabicyck>^ 
dihydroxypyrimidin^ 



-60- 



WO 03/035076 



PCT/GB02/04742 



2K2-acetyl-2-azabicycIo[2Jlft 
dihydioxypyrimidiiie-4-caito 

N-(4-fluoiobeirz^ 
5 yl)pyrinudine-4-Kxirix)xaniide; 

tert4>utyl (2S/fR>4-(ben^^ 
dihydroxypyrimidin-2-yl)p^ 

10 2-[(2S/IR)-4-(ben^lo^^ 
dihydroxypyrimidine-4^^ 

2-[(2S/4R)-4-(benzyloxy^^ 
dihydroxypyi±midme-4K^oxamide; 

15 

N^4-fluon>benzyl)-5, 
>di]pyrimidiBe-4-carboxan}ide; 

2^1-acetyl-4-(ben^ 
20 dihydroxypyrimidine^^ 

2Kl^Ayl^niethylpiperazin-2-yI)-N^4-flacTO 
carboxamide; 

25 N-(4-fluoioben2^)-5,6^^ 
yl]pyrimidijne^--carboxamide; 

teat-butyl 3K4-{[(4-fluoiobenzyl)am^ 
yl)tMomoipholm&4-caiboxyIate; 

30 

N-(4-fluoroben^l)-5,6H^^ 

N-(4-fluon>benzyI)-5,6-^ 
carboxamide; 

35 
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NK4-fluorobenzyl)-5,6-<^ 
yl]pyrinridine-4^aiix)xamide; 

2<4-acetyithionK>rp^^ 
5 catboxamide; 

tert-butyi H4-{[(4-floorobei^ 
methoxyethylcarbamate; 

10 2-[H<iimethylamiiK>)-2-^^ 
4-carboxamide; 

2-[Hacetylamino)-2-metho^ 
carboxamide; 

15 

2<l-ainino-2-metfaoxyeAyl)-N^4~fluorobenzyI>5 
catboxamide; 

NK4-fluorobenzyl)-5,6-dihydioxy-2-{ 2-methoxy-l-[(pyridin-2- 
20 ylcarbonyl)amino]ethyl }pyrimidine-4-<3ui>oxamide; 

NK4-fluorobenzyl)-2-[l^^ 
carboxamide; 

25 N^4-fluorobenzyi)-5,6-^ 
carboxamide; 

2-{ Hacet)i(methyl)airuno]-2-methoxyeth }-NK4-fluorobenzyl)-5,6- 
dihydtoxypyrimidine^K^rboxam 

30 

NK4-fluorobenzyI>5><iihydro^ 
yk»rboiiyl)aimno]ethyI }pyrinudin&4-<^iboxaniide; 

NK4-fluoiobenzyl^ 
35 -yl]pyriinidine-4-c^rboxamide; 
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N-(4-fluoroben^^ 
caiboxamide; 

5 N-(4-fluorobenzy^ 
4-carboxamide; 

2K3-acetyl-13^azoKdi^ 
caiboxamide; 

10 

N^4-fluorobenzyI>5^ 
caiboxamide; 

N<4-fhioiolxaizyl>5,<^^ 
15 caiboxamide; 

2-[2/Wiinemyl-l-(py^ 
dihydioxypyriniidine^-caiboxainide; 

20 2<l-acetyl-2,4-dimemylpipeia2i 
4-carboxamide; 

tot-butyl 1^4-{[(4-fluorobenzyl)am^ 
methoxy-l-methylethylcarbamate; 

25 

2<l-ammo-2-memoxy-l-memjiemy 
4-carboxamide; 

2-[l-(acetylaimno)-2-mem^^ 
30 dihydroxypyriim^ 

2-[HdimemyIaiim^ 
dmydroxypyrimidme-4^arbo^ 
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N^4-fluorobemyl)-5,6-^ 
(methylamino)ethyl]pyrinu 

N^4-fluoioben2^1)-5,6^ 
5 ylcarbonyl)amino]ediyl}pyriinidm 

2^1^-dimeth)dpiperidin-2-)1>N<4-flucTO 
carboxamide; 

10 2-{ l-[acetyl(methyl)amm^^ 
dihydroxypyrinridine-4-K^ 

N^4~fluorobenzyl)-5,6-<iihydroxy-2-{ 2-methoxy- 1-methyl- l-[methyI(pyridin-2- 
ylcaibonyl)ainino]ethyl}pyiiim 

15 

2-{ H(cyclohexylme^ 
flxiorobenzyl>5,6-dihydioxypyrimidin 

2r-{l-[(cyclohexylmethyl)an^^ 
20 dihydroxypyrimidine^4-«u1x) 

2^{H(cydohex^meth3d)amito 
dihydroxypyrumd^ 

25 2^4-acetyM£-diiBeft^^^ 
4-carboxamide; 

2Kl-acetyi-2-methylpiperidin-2-yO-N^ 
carboxamide; 

30 

N<4-fluorobenzyl>5,^^ 
yl]pyrinridme-4-caiboxainide; 

N^23^methoxybenzyl)-2<l^-^iBie^ 
35 carboxamide; 
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N^4-fluoix>benzy^ 
yl]pyrimidine-4-caiboxamide; 

5 2-{ l-[(2,4-dimerhyI-i3-thia^ 
fluorobenzyl>5,6^hyotoxyp^ 

dihydroxypyrinudi^ 

10 

and pharmaceutically acceptable salts thereof . 

Other embodiments of the present invention include the following: 
(a) A pharmaceutical composition comprising a compound of 

Formula (T) and a pharmaceutically acceptable carrier. 
15 (b) A pharmaceutical composition which comprises the product 

prepared by combining (e.g., mixing) an effective amount of a compound of Formula 

(1) and a pharmaceutically acceptable carrier. 

(c) Hie pharmaceutical composition of (a) or (b), further 
comprising a therapeutically effective amount of an HIV infection/AIDS treatment 

20 agent selected from the group consisting of HTV7AIDS antiviral agents, 
immunomodularors, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein the HIV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and 

25 nucleoside HIV reverse transcriptase inhibitors. 

(e) A combination useful for inhibiting HIV integrase, for treating 
or preventing infection by HTV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (T) and a 
therapeutically effective amount of an HIV infection/AIDS treatment agent selected 

30 from the group consisting of HIV/AIDS antiviral agents, immunomodulaiors, and 
anti-infective agents. 

(f) The combination of (e), wherein the HIV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HTV protease 
inhibitors, non-nucleoside HTV reverse transcriptase inhibitors and nucleoside HIV 

35 .reverse transcriptase inhibitors. 
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(g) A method of inhibiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 
amountof a compound of Formula®. 

(h) A method of preventing or treating infection by HIV in a 

5 subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Formula®. 

(i) The method of (h), wherein the compound of Formula (I) is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from die group consisting of HTV protease inhibitors, non- 
10 nucleoside HTV reverse transcriptase inhibitors, and nucleoside HTV reverse 

transcriptase inhibitors. 

(j) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula (I). 

IS (k) The method of (j), wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HTV reverse transcriptase inhibitors 

(1) A method of inhibiting HIV integrase in a subject in need 

20 thereof which comprises administering to the subject die pharmaceutical composition 
of (a), (b), (c) or (d) or the combination of (e) or (f). 

(m) A method of preventing or treating infection by HIV in a 
subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

25 (n) A method of preventing, treating or delaying the onset of AIDS 

in a subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

Hie present invention also includes a compound of the present 
invention (i) for use in, (ii) for use as a medicament for, or (pi) for use in the 

30 preparation of a medicament for (a) inhibiting HTV protease, (b) preventing or 

treating infection by HTV, or (c) preventing, treating or delaying the onset of AIDS, 
fii these uses, die compounds of the present invention can optionally be employed in 
combination with one or more HIV/AIDS treatment agents selected from HTV/AIDS 
antiviral agents, anti-infective agents, and immunomodulators. 
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Additional embodiments of the invention include the pharmaceutical 
compositions, combinations and methods set forth m (a)-(n) above and the uses set • 
forth in the preceding paragraph, wherein the compound of the present invention 
employed therein is a compound of one of the embodiments, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
the compound may optionally be used in the form of a pharmaceutical^ acceptable 
salt 

As used herein, the term "Ci-6 alkyP (or "C1-C6 alkyH means linear 
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 

10 the hexyl alkyl and pentyi alkyl isomers as well as n-, iso-, sec- and t-butyVn- and 
isopropyl, ethyl and methyl "Cl-4 alkyl" means n-, iso-, sec- and t-buryl, n- and 
isopropyl, ethyl and methyl. 

The team "Co** as employed in expressions such as "Q)-5 alkyl** means 
a direct covalent bond. For example, when Rl in Compound I is -Q)-6 aDcyl-O-Co^ 

15 alkyl-Rk then Rl is -O-Rk when both alkyl groups are Q) alkyl. Similarly, when an 
integer defining the presence of a certain number of atoms in a group is equal to zero, 
it means that the atoms adjacent thereto are connected directly by a bond. For 

example, when R* is R 5 wherein p is an integer equal to zero, 1 or 2, then 

R* has the following structure when p is zero: R 5 

20 The term H -Ci-£ alky!-" refers to a Ci to C6 linear or branched alkyl 

group as just defined which is bivalent It can alternatively be referred to as "Ci-$ 
alkylene" or "Ci-^ alkanediyl\ A class of alkyienes of particular interest with respect 
to the invention is -<CH2)l-6-, and sub-classes of particular interest include -<CH2)l- 
4-, «(CH2)l-3-, -(CH2)l-2-, and -CH2-- 

25 The torn "C2-5 alkenyF (or "C2-C5 alkenyH means linear or 

branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of the 
pentenyi isomers as well as 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 1-propenyl, 2- 
propenyl, and ethenyl (or vinyl). Similar terms such as "C2-3 aJkenyr have an 
analogous meaning. 

30 The term "-C2-5 aikeny!-" refers to a C2 to C5 linear or branched 

alkenyl group as just defined which is bivalent It can alternatively be referred to as 
"C2-5 alkenylene w or "C2-5 alkenediyl". 
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The term "C2-5 alkynyF (or "C2-C5 alkynyl") means linear or 
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the 
pentynyl isomers as well as 1-butynjd, 2-butynyl, 3-butynyl, 1-propyny], 2-propynyl, 
and ethynyl (or acetylenyl). Similar terms such as "C2-3 alkynyl" have an analogous 

5 meaning. 

The term "-C2-5 alkynyl-" refers to a C2 to C5 linear or branched 
alkenyl group as just defined which is bivalent It can alternatively be referred to as 
"C2-5 aBcynylene" or "C2.5 alkynediyT. 

The term "C3-8 cycloalkyr (or"C3-C8 cycloalkyi") means a cyclic 

10 ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl, 

cyclobutyl/cyclopeatyl, cyclohexyl, cyclohept^i, orcyclooctyi). The terms "C3-7 
cycloalkyr, "C3-6 cycloalkyr, "C5-7 cycloalkyr and the like have analogous 
meanings. 

The term "C3-7 azacycloalkyT (or "C3-C7 azacycloalkyr) means a 
15 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrrolidine piperidinyl, or azepanyl). 

The term "halogen" (or "halo* 7 ) refers to fluorine, chlorine, bromine 
and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo). 

The term "Ci-6 haloalkyr (which may alternatively be referred to as 
20 "C1-C6 haloalkyr or "halogenated C1-Q5 alkyl") means a Ci to C6 linear or 

branched alkyi group as defined above with one or more halogen substituents. Hie 
term "Cl-4 haloalkyr has an analogous meaning. The term "Ci_6 fluoroalkyT has 

an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (CH2)0-4Cr 7 3 (Le., trifluoromethyl, 2^2- 

25 trifluoroethyl, 333-trifluoro-n-propyl, etc.). 

The term "carbocycle" (and variations thereof such as "carbocyclic" or 
"carbocyclyl") as used herein refers to (i) a C3 to C8 monocyclic, saturated or 
unsaturated ring, 0i) a C7 to C12 bicyclic ring system, or (iii) a Cn to Cl6 tricyclic 
ring system, wherein each ring in (ii) or (iii) is independent of or fused to the other 

30 ring or rings and each ring is saturated or unsaturated The carbocycle may be 
attached to the rest of the molecule at any carbon atom which results in a stable 
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
term "fused bicyclic carbocycle" generally refers to a C7 to C10 bicyclic ring system 

in which each ring is saturated or unsaturated and two adjacent carbon atoms are 
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shared by each of the rings in the ring system. Fused tricyclic carbocycles have an 
analogous meaning. A subset of die fused bicyclic carbocycles are those tricyclic 
carbocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachment via any carbon atom that results in a stable compound. 
5 Representative examples of this subset include the following: 




The term "aryl" refers to aromatic mono- and poly-carbocyclic ring 
systems, wherein the individual carbocycHc rings in the polyring systems are fused or 
10 attached to each other via a single bond. Suitable aryl groups include phenyl, 
naphthyl, and biphenylenyl. 

The term "heterocycle" (and variations thereof such as "heterocyclic" 
or "heterocyclyl") broadly refers to (i) a 4- to 8-membered, saturated or unsaturated 
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16- 
15 membered tricyclic ring Systran; wherein each ring in (ii) or (iii) is independent of or 
fused to, or bridged with, or spiro to the other ring or rings and each ring is saturated 
or unsaturated, and the monocyclic ring, bicyclic ring system, or tricyclic ring system 
contains one or more heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 
heteroatoms) selected from N, O and S and a balance of carbon atoms (the monocytic 
20 ring typically contains at least one carbon atom and the ring systems typically contain 
at least two carbon atoms); and wherein any one or more of the nitrogen and sulfur 
heteroatoms is optionally be oxidized, and any one or more of the nitrogen 
heteroatoms is optionally quaternizedL The heterocyclic ring may be attached at any 
heteroatom or carbon atom, provided that attachment results in the creation of a stable 
25 structure. When the heterocyclic ring has substituents, it is understood that the 
substituents may be attached to any atom in the ring, whether a heteroatom or a 
carbon atom, provided that a stable chemical structure results. 

Saturated heterocyclics form a subset of the heterocycles; Le., the term 
. "saturated heterocyclic" generally refers to a heterocycle as defined above in which 
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the entire ring system (whether mono- or poly-cyclic) is saturated. The term 
"saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring 
which consists of carbon atoms and one or more heteroatoms selected from N, O and 
S. Representative examples include piperidinyl, pipeiazinyl, azepanyl, pynolicBnyl, 
5 pyiazolidinyl, imidazolidinyU oxazolidinyl, isoxazolidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolicfinyl, and tetrahydrofuryl (or 
tetrahydrofuranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the tenn 
n heteroaromatic f, (alternatively "heteroaryF) generally refers to a heterocycle as 

10 defined above in which the entire ring system (whether mono- or poly-cyclic) is an 
aromatic ring system. The teem "heteroaromatic ring" refers a 5- or 6-membered 
monocyclic aromatic ring which consists of carbon atoms and one or more 
heteroatoms selected from N, O and S. Representative examples of heteroaromatic 
rings include pyridyl, pyrrolyl, pytazinyl, pyrimidinyl, pyridazinyl, thienyl (or 

15 thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyi, oxazolyL, 
isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyi, and thiadiazolyi. 

Representative examples of bicyclic heterocycles include 
benzotriazolyl, indolyU isoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, 
quinazolinyl, cinnolinyl, chromanyl, isochromanyl, tetrahydroquinolinyl, quinolinyl, 

20 tetrahydroisoquinolinyl, isoqumolmyl, 23-<lihydrobenzofuranyl, 7- 

<Vi 

azahicyclo[2.2.1]heptyl (e.£, H ), l,4-dioxa-8-azaspiro[4.5]decyl (e.g., 

■QO) , azabicyclo[2.1.1]hexyl, (e.g., , 23-dihydrobenzo~ 

1,4-dioxinyl (i.e., ^tP), and benz^l,3-<iioxolyi (i.e M O^o > ). In certain 
CX°> 

contexts herein, i s alternatively referred to as phenyl having as a substituent 

25 methylenedioxy attached to two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 
phenothiazinyl, carbazolyl, betarcaibolinyl, tetrahydn>4>etahcarbolinyU acridinyl, 
phenazhiyl, and phenoxazinyl. 
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Unless expressly staled to the contrary, an "unsaturated" ring is a 
partially or fully unsaturated ring. For example, an "unsaturated monocyclic Q> 

carbocycle" refers to cyclohexene, cyclohexadiene, and benzene. 

Unless expressly stated to the contrary, all ranges cited herein are 
5 inclusive. For example, a heterocycle described as containing from "1 to 4 
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms. 

When any variable (e.g., Ra, Rb, rc Rk etc.) occurs more thanone 
time in any constituent or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 
10 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The term "substituted" (e.g., as in "aryl which is optionally substituted 
with one or more substituents ...") includes mono- and poly-substitution by a named 
IS substituent to the extent such single and multiple substitution Qncluding multiple 
substitution at the same site) is chemically allowed. 

Substituted ring systems, which systems are themselves substituents 
bonded to a non-substituent atom, include, but are not limited to, moieties in which 
the atom bearing the ring substituent and the atom bonded to the non-substitutent 
20 atom are the same. For example, the substituent represented by 

is a substituted cyclopropyl ring, wherein the cyclopropyi ring substituent is an amino 
group. 

The compounds of the present invention may have asymmetric centers 
25 and may occur, except when specifically noted, as mixtures of stereoisomers or as 
individual diastereomers, or enantiomers, with all isomeric forms being included in 
the present invention. 

The dihydroxypyrimidine compounds of the present invention (i- e -» 
compounds of Formula I wherein R2 = H) may also occur as tautomers thereof. 
30 Tautomers include, but are not limited to: 
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It is understood that the present invention includes all tautomers of the dihydroxy 
compounds embraced by Formula I, both singly and in mixtures. 

The compounds of the present inventions are useful in the inhibition of 
5 HIV integrase, the prevention or treatment of infection by human immunodeficiency 
virus (HIV) and the prevention, treatment or the delay in the onset of consequent 
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the 
onset of AIDS, or preventing or treating infection by HTV is defined as including, but 
not limited to, treatment of a wide rangeof states of HIV infection: AIDS, ARC 

10 (AIDS related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HIV. For example, the compounds of this invention are useful in treating 
infection by HIV after suspected past exposure to HIV by such means as blood 
transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 
patient blood during surgery. 

15 The compounds of this invention are useful in the preparation and 

execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellent 
screening tools for more powerful antiviral compounds. Furthermore, the compounds 
of this invention are useful in establishing or determining the binding site of other 

20 anti virals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are commercial products to be sold for these purposes. 

Compounds representative of the present invention have been tested 
for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, AJLet aL, J. Virol 1996, 70: 1424-1432, for 

25 recombinant integrase, except that: (i) the assay uses preassembled integrase strand 
transfer complexes; (ti) the strand transfer reaction is performed in the presence of 
inhibitor in 25 mM MgCb using 0.5 to 5 inMof a 3' HTC labeled target DNA 
substrate as described in WO 02/30930, the disclosure of which is hereby 
incorporated by reference, and (iii) strand transfer products are detected using an 

30 alkaline phosphatase conjugated anti-FTFC antibody and a chemttummescent alkaline 
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phosphatase substrate. Representative compounds (e.g^ the compounds set forth in 
Tables 1-25 below) tested in the integrate assay demonstrated ICso's of about 5 

micromolar or less. 

Further description on conducting the assay using preassembled 
5 complexes is found in Hazuda et al., /. ViroL 1997, 71: 7005-7011; Hazuda et aL, 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et aL, Science 2000, 287 : 
646-650. 

Certain compounds representative of the present invention have also 
been tested in an assay for inhibition of acute EHV infection of T-lymphoid cells, 
10 conducted in accordance with Vacca, IP. et al., Proa Natl Acad. Set USA 1994, 91: 
4096. These compounds demonstrated IQ^'s of about 10 micromolar or less. 

The compounds of the present invention may be administered in the 
form of pharmaceutically acceptable salts. The tern "pharmaceutical acceptable 
salt" refers to a salt which possesses the effectiveness of the parent compound and 

15 which is not biologically or otherwise undesirable (e.g^ is neither toxic nor otherwise 
deleterious to die recipient thereof). Suitable salts include acid addition salts which 
may, for example, be formed by mixing a solution of the compound of the present 
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric 
acid, sulfuric acid, acetic acid, txifluoroacetic acid, or benzoic acid. When the 

20 compounds of the invention cany an acidic moiety, suitable pharmaceutically 

acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts), 
aDcaHne earth metal salts (e.g., calcium or magnesium salts), and salts formed with 
suitable organic Ugands such as quaternary ammonium salts. Also, in the case of an 
acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can 

25 be employed to modify the solubility or hydrolysis characteristics of the compound 
For die purpose of preventing or treating HIV inf ecti on or preventing, 
treating or delaying the onset of AIDS, the compounds of the present invention may 
be administered orally, parenterally (including subcutaneous injections, intravenous, 
intramuscular, intrasternal injection or infusion techniques), by inhalation spray, or 

30 rectally, in the form of a unit dosage of a pharmaceutical composition containing a 
therapeutically effective amount of the compound and conventional non-toxic 
phannaceuticaUy-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "adbminjstering" a 
compound) in reference to a compound of the invention mean providing the 

35 compound or a prodrug of the compound to the individual in need of treatment 
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When a compound of the invention or a prodrug thereof is provided in combination 
with one or more other active agents (e.g., antiviral agents useful for treating HIV 
infection or AIDS), "administration* and its variants are each understood to include 
concurrent and sequential provision of die compound or prodrug and other agents. 

5 As used herein, the term "composition- is intended to encompass a 

product comprising the specified ingredients in the specified amounts, as well as any 
product which results, directly or indirectly, from combining the specified ingredients 
in the specified amounts. 

By "pharmaceutical^ acceptable" is meant that the ingredients of the 

10 pharmaceutical composition must be compatible with each other and not deleterious 

to the recipient thereof . 

The term "subject" (alternatively referred to herein as "patient") as used 
herein refers to an animal, preferably a mammal, most preferably a human, who has 
been the object of treatment, observation or experiment 

15 ifce tenn "therapeuticaUy effective amount" as used herein means tiiat 

amount of active compound or phannaceutical agent that elicits the biological or 
medicinal response in a tissue, system, animal or human that is being sought by a 
researcher, veterinarian, medical doctor or other clinician, which includes alleviation 
of the symptoms of the disease being treated. When the active compound (Le., active 

20 ingredient) is administered as the salt, references to the amount of active ingredient 
are to the free acid or free base form of the compound. 

The pharmaceutical compositions may be in the form of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible 
preparations, for example, as sterile injectible aqueous or oleaginous suspensions or 

25 suppositories. These compositions can be prepared by methods and contain 

excipients which are well known in the art. Suitable methods and ingredients are 
rirTrrihrf1 fa p^mmpfm* Pharmaceutical Sciences, 18* edition, edited by A. R. 
Gennaro, Mack Publishing Co., 1990, which is herem incoi^ 
entirety. 

30 The compounds of this invention can be administered orally in a 

dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight in 
divideddoses. One preferred dosage range is 0.01 to 500 mgftg body weight orally in 
divided doses. Another preferred dosage range is 0.1 to 100 mg/kg body weight orally 
in divided doses. For oral administration, the compositions can be provided in the 

35 form of tablets or capsules containing 1.0 to 500 milligrams of the active ingredient, 
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particulariy 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 
milligrams of the active ingredient for the symptomatic adjustment of the dosage to 
the patient to be treated The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
5 the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

As noted above, the present invention is also directed to useoftheHTV 

1 0 integrase inhibitor compounds of die present invention with one or more agents useful 
in the treatment of HIV infection or AIDS. For example, the compounds of this 
invention may be effectively administered, whether at periods of preexposure and/or 
post-exposure, in combination with effective amounts of one or more of the 
HIV/AIDS antivirals, imunomodulators, anuinfectives, or vaccines useful for treating 

15 HIV infection or AIDS. Suitable antiviral agents include those listed in the following 
Table: 
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AN 



IS 



Drug Name 



Manufacturer 
(Tradename and/or 
Location) 



Indication (Activity) 



abacavir 

GW1592 

1592U89 



Glaxo Welcome 
(ZIAGEN®) 



abacavir + lamivudine + GlaxoSmithKline 
ridovudine (TREIVIR®) 

acemannan Camngton Labs 

-•• (Irving, TX) 

Achillion Phann. 



ACH 126443 

acyclovir 

AD-439 
AD-519 

adefovir dipivoxil 
GS840 

AL-721 

alpha interferon 
AMD3100 



arnprenavir 
141 W94 
GW 141 
VX478 (Vertex) 

ansamycin 
LM427 



Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystems 
Gilead 



Ethigen 

(Los Angeles, C A) 
Glaxo Wellcome 



AnorMed 



Glaxo Wellcome 
(AGENERASE®) 



Adria Laboratories 
(Dublin, OH) 
Erbamont 
(Stamford, CT) 

antibody which neutralizes Advanced Biotherapy 
pH labile alpha aberrant Concepts (Rockville, 
Interferon MD) 



HIV infection, AIDS, ARC 
(rjRTT) 

HTV infection, AIDS, ARC 
(nnRTT) 

ARC 

HIV infections, AIDS, ARC 
(nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC, 
in combination with AZT 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(RTT) 

ARC, PGL> HIV positive, 
AIDS 

Kaposi's sarcoma, HIV, in 
combination w/Retrovir 

HIV infection, AIDS, 
ARC 

(CXCR4 antagonist) 

HIV infection, AIDS, 
ARC(PI) 



ARC 



AIDS, ARC 



WO 03/035076 



PCT/GB02/04742 



AR177 


Aronex Pharm 


jtnv lniecuon, ajjljo, /uvc 


atazanavir (BMS 232632) 


Bnstol-Myers-Squibb 


HIV infection, AIDS, ARC 




^ZJvJL V t\XJt\S&) 


ror\ 
\ri) 


beta-fluoro-ddA 


Natl Cancer Institute 


AIDS-associated diseases 


BMS-232623 


Bristol-Myers Squibb/ 


HIV infection, AIDS, 




W/*i\/aT"rio 
lNUVolUo 


ARC 1 CPTi 


BMS-234475 


Bristol-Myers Squibb/ 


HIV infection, AIDS, 


(C(3P-617d3) 


Novartis 


App mn 


capravirine 


Pfizer 


HIV infection, AIDS, 


(AG-1549, S-1153) 




ARC (nnRTl) 


a-1012 


Warner-Lambert 


HIV-1 infection 


cidofovir 


Gilead Science 


CMV retinitis, herpes, 






papillomavirus 


curdlan sulfate 


AJIPhaimaUSA 


HIV infection 


cytoniegaiovinis immune 


ivteQi i m nunc 


PMV Tfttiniti<: 

V-»IV1 V ICUlUlii) 


globin 






cytovene 


Syntex 


sight threatening CMV 


ganciclovir 




.. penpnerai v^jyi v 






retinitis 


delavirdine 


Pharmacia-Upjohn 


Jtnv lniecuon, /ujljo, 




(RESCRIPTOR®) 


ARC (nnRTT) 


dextran Sulfate 


ueno rine uneuu ma. 


ATTlQ APP TTTV 




Ltd. (Osaka, Japan) 


positive asymptomatic 




Hoffman-La Roche 


HTV infection, AIDS, ARC 


(zalcitabine, 


(HIVID®) 


(nRH) 


ffi H#»nT vnvti dinel 






ddl 


Bristol-Myers Squibb 


HIV infection, AIDS, ARC; 


Dideoxyinosine 


(VTDEX®) 


combination with AZT/d4T 




(nRH) 


DPC681&DPC684 


DuPont 


HIV infection, AIDS, ARC 






(PD 


DPC961&DPC083 


DuPont 


HIV infection AIDS, ARC 






(nnRTRI) 


emvirine 


Triangle Pharmaceuticals HIV infection, AIDS, ARC 




(COACTINON®) 


(non-nucleoside reverse 






transcriptase inhibitor) 
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EL10 

efaviienz 
(DMP266) 

famriclovir 

emtricitabine 
FTC 

emvirine 



HBY097 
hypericin 

recombinant human 
interferon beta 

interferon alfa-n3 

indinavir 



ISIS 2922 
JE2147/AG1776 

KNI-272 
lamivudine, 3TC 

lobucavir 

lopinavir (ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 



Elan Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUS1TVA®) 
Merck (STOCRIN®) 

Smith Kline 

Triangle Pharmaceuticals 
(COVIRACIL®) 
Emory University 

Triangle Pharmaceuticals 
(COACT1NON®) 

Hoechst Marion Roussel 

VIMRxPharm. 

Triton Biosciences 
(Almeda,CA) 

Interferon Sciences 

Merck (CRKIV AN®) 



HIV infection 

HIV infection, AIDS, 
ARC (nnRTT) 

herpes zoster, herpes 
simplex 

HIV infection, AIDS, ARC 
(nRTT) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 



ISIS Pharmaceuticals 
Agouron 

Natl Cancer Institute 

Glaxo Wellcome 
(EPIVIR®) 

Bristol-Myers Squibb 
Abbott 

Abbott (KALETRA®) 



HIV infection, AIDS, ARC 
(nnRTT) 

HIV infection, AIDS, ARC 

AIDS, Kaposi's sarcoma, 
ARC 

ARC, AIDS 

HIV infection, AIDS, ARC, 
asymptomatic HIV positive, 
also in combination with 
AZT/ddT/ddC 
(PD 

CMV retinitis 

HIV infection, AIDS, ARC 
(PD 

HTV-assoc. diseases 

HIV infection, ADDS, 
ARC; also with AZT 
(nRTD 

CMV infection 

HIV infection, AIDS, ARC 
(PD 

HTV infection, AIDS, ARC 
(PD 
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mozenavir 
(DMP-450) 

nelfinavir 
nevirapine 

novapien 

pentafusaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 

PRO 140 

trisodium 
phosphonoformate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 

stavudine; d4T 

didehydrodeoxy- 

thymidine 

T-1249 
TAK-779 



AVID (Camden, NJ) 

Agouron 
(V1RACEPT®) 

Boeheringer 

Ingleheim 

(VIRAMUNE®) 

Npvaferon Labs, Inc. 
(Akron, OH) 

Trimeris 

Peninsula Labs 
(Belmont, CA) 

Progenies 

Progenies 



Astra PhamoL Products, 
Inc 

Pharmacia Upjohn 



Vyrex 

Sheffield Med Tech 
(Houston TX) 

Abbott 

(RITONAVIR®) 

Hoffmann-LaRoche 
(FORTOVASE®) 

Bristol-Myers Squibb 
(ZER1T®) 

Trimeris 

Takeda 



HIV infection, AIDS, ARC 
(H) 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (nnRTT) 

HIV inhibitor 

HIV infection, AIDS, ARC 
(fusion inhibitor) 

AIDS 



HIV infection, AIDS, ARC 
(attachment inhibitor) 

HIV infection, AIDS, ARC 
(CCR5 co-receptor inhibitor) 

CMV retinitis, HEV infection, 
other CMV infections 

HIV infection, AIDS, ARC 
(PI) 

HIV infection, AIDS 

HIV infection, AIDS, 
ARC 

HTV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, ARC 
(nRTl) 

HIV infection, AIDS, ARC 
(fusion inhibitor) 

HIV infection, AIDS, ARC 
(injectable CCR5 receptor 
antagonist) 
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tenofovir 



Gilead (VBREAD®) 



tipranavir (PNU-140690) Boehringer Ingelheim 



TMC-120 & TMC-125 Tibotec 



TMC-126 

valaciclovir 

virazole 
ribavirin 

zidovudine; AZT 



Tibotec 

Glaxo Wellcome 

VirateMCN (Costa 
Mesa,CA) 

Glaxo Wellcome 
(RETROVIR®) 



HIV infection, AIDS, ARC 
(nRTT) 

HIV infection, AIDS, ARC 
(PI) 

HIV infections, AIDS, ARC 
(nnRH) 

HTV infection, AIDS, ARC 

genital HSV&CMV 
infections 

asymptomatic HIV positive, 
LAS, ARC 

HIV infection, AIDS, ARC, 
Kaposi's sarcoma in 
combination with other 
therapies (nRTT) 



PI = protease inhibitor 

nnRTT = non-nucleoside reverse transcriptase inhibitor 
nRTT = nucleoside reverse transcriptase inhibitor 



5 A compound of the present invention can also be administered in 

combination with another HIV integrase inhibitor such as a compound described in 
WO 99/62513,WO 99/62520, or WO 99/62897. A compound of the present 
invention can also be administered in combination with a CCR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/76511, 

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposure and/or post-exposure, in combination with effective amounts of one or 
more HIV/AIDS anti virals, immunomodulators, antiinfectives, or vaccines useful for 

15 treating HIV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incorporated by reference in its entirety. 

It will be understood that the scope of combinations of the compounds 
of this invention with HIV/AIDS anti virals, immunomodulators, anti-infectives or 
vaccines is not limited to the list in the above-referenced Table in WO 01/38332, but 

20 includes in principle any combination with any pharmaceutical composition useful for 
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the treatment of ADDS. Hie HIV/AIDS antivirals and other agents will typically be 
employed in these combinations in their conventional dosage ranges and regimens as 
reported in the art, including the dosages described in the Physicians' Desk Reference. 
54 th edition, Medical Economics Company, 2000. The dosage ranges for a compound 
5 of the invention in these combinations are the same as those set forth above. 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, include the following: 

AIDS = acquired immunodeficiency syndrome 
ARC = AIDS related complex 
10 BOC or Boc = t-butyloxycarbonyl 

Bn= benzyl 
Bz = benzoyl 

CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl) 
DMAD = dimethylacetylenedicartx>xylate 
15 DMF=NJ^-dimethylformamide 
Et = etfiyl 

FIA-MS =flow injection analysis mass spectrometry 
HIV = human immunodeficiency virus 
HPLC = high performance liquid chromatography 
20 Me = methyl 

NMP = N-methyl pynolidinone 
NMR = nuclear magnetic resonance 
Ph = phenyl 

TFA = trifluoroacetic acid 
25 TEF=tetohydrofuran 

' The compounds of the present invention can be readily prepared 
according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials and reagents. In these reactions, it is also 
possible to make use of variants which are themselves known to those of ordinary 
30 skill in this art, but are not mentioned in greater detail. Furthermore, other methods 
for preparing compounds of the invention will be readily apparent to the person of 
ordinary skill in the art in light of the following reaction schemes and examples. 
Unless otherwise indicated, all variables are as defined above. 

Hie compounds of the present invention can be prepared by coupling 
35 . suitable alkyl 2-substituted-5,6 dihydroxypyrimidine-4-carboxylates (or the 
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corresponding carboxyiic acids or acid derivatives such as acid halides) with the 
appropriate amines, as represented by General Scheme below. In the scheme, Pi and 
p2 are H or protective groups, typically esters (e.g., benzoate or pi valate) that are 
normally removed under the conditions employed to convert the -COOR A ester to the 
amide. The ester protective groups are typically used to purify the 2-substituted-5,6 
dihy<hoxypyrimidine-4-caiboxylates after their synthesis when the unprotected 
product cannot be crystallized from the reaction crude and/or for synthetic reasons. 



10 



15 



General Scheme 



couple 



OP 2 

1-1 H 



1-2 



R A = H or lower alkyl 
(e.g., methyl) 



P 1 and/or P 2 = 
protective group 



1. couple 



2. deprotect 




Compound I 




Methods for coupling carboxyiic acid derivatives with amines to form 
carboxamides are well known in the art Suitable methods are described, for example, 
in Jerry March, Advanced Organic Chemistry, 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in 
Richard Larock, Comprehensive Organic Transformations, VGH Publishers Ihc, 1989, 
pp 385-438, or routine variations thereof. Methyl-2-sustituted-5,6- 
dihydroxypyrimidine-4-carboxylate of formula 1-2 can be prepared using methods 
described in CulbertsonetaL,/^OT>cycL Chem. 1979,16(7): 1423-24. The 
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procedures and schemes below illustrate and expand upon the chemistry portrayed in 
the General Scheme. 

Scheme A depicts the synthesis of 2-substitiited-5,6- 
(tthydtoxypyrimidine^ The r^th^-5,6Kfihydroxypyrimidm&-4- 

5 carboxylate 2-2 can he obtained by reacting the appropriate amidoxime 2-1 with 
dimethylacetylenedicarboxylate, followed by cyclization at high temperature in 
appropriate solvent The methyl ester 2-2 can be reacted with the amine in solvents 
like DMF, methanol, ethanol, toluene, NMP, at the appropriate temperature to give 
the final compound 2-3. Amidoximes 2-1 can be prepared from the corresponding 

10 nitriles by chemistry described herein (see Example 5, Step 4 or Example 6, Step 1). 
Nitrites can be prepared from carboxylic acids by various procedures, including, for 
example, conversion to carboxamides by the procedure of Pozdnev, Tetrahedron Lett 
1989, 30: 5193), and dehydration by the procedure of Waldmann, Tetrahedron 1994, 
50: 11865) (see Example 5, Step 3). Compound 2-2 can be recovered by precipitation 

15 and filtration from the cooled reaction mixture. Scheme A is exemplified in Example 
1 below. 

SCHEMEA: 




20 

Part 1 of Scheme B depicts a general synthesis of compounds bearing a 
nucleophilic group (e.g., an amine) in the 2-substituent After bromination of a 
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-CBfeBr (or -CH2CI) group using standard chemistry, the bromo (or chloro) derivative 
3-1 can be treated with a nucleophile ("Nu"; e.g., an amine, thiol, or alcoholate) and, 
without isolation of the nucleophile-substituted ester intermediate 3-2, then with the 
amine 1-1 to give the final product 3-3. Part 1 of Scheme B is exemplified in 
5 Example 2 below. Part 2 of Scheme B shows a variation of Part 1, wherein the site of 
nucleophilic substitution is -CHBr- (or -CHC1-). Scheme B, Part 2 is exemplified in 
Example 3 below. 

Scheme B 
10 Parti 




r w 3-1 



© 



A J = carbocyde, heterocycle, 
oralkyl 

P 1 , P 2 = H or protective group 
X = ClorBr 
Nu = nucleophile 
R W = H oralkyl 



3-2 



i 




H %< 1-1 



3-3 
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Part 2 



OP 2 




3-6 

Scheme C shows a method for preparing compounds of the present 
invention that contain an alkylated aliphatic amine in the substituent at the 2 position. 
5 Nitrogen alkylation is achieved via a reductive animation. There are two equivalent 
synthetic strategies within the scope of Scheme C: reductive alkylation on the 
pyrirnidine methyl ester followed by synthesis of the carboxarmde or, alternatively, 
synthesis of the carboxarmde followed by reductive aminarion. A deprotection step 
can be employed as neeeded Example 4 below illustrates the application of Scheme 

10 C for preparing a compound with an acyclic aliphatic amine in the 2-position, wherein 
the CBZ-protected pyrirnidine derivative was converted to the corresponding benzylic 
amide. Example 5 below describes the preparation of a compound with a cyclic amne 
in the 2 position in which Scheme C was used in the final two steps. Example 6 
below illustrates the application of Scheme C to the preparation of a corrrpound with a 

15 pyrrolidine in the 2-posrtion. Example 7 describes the alkylation of a compound with 
a piperazine in the 2-position. 
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Scheme C 



0CH 3 




R 3 




B ) = a heterocycte in which a 

basic amine with 1 or 2 H's 
H is part of or attached to the 
ring; or an aikyi substituted 
with a basic amine with 
1 or 2 H's 
P 1 , P 2 = H or protective group 
_R p ,R q = H,alky1,orary1 



R 3 
HISL 



R 4 



OCH3 



4-2 



O 

II 

R p^ R q 



OH 



OH 




Scheme D presents an alternative approach to the preparation of 
5 compounds bearing a cyclic aliphatic tertiary amine as 2-substituents of the 

pyrirnidine core, wherein the alkylation of the secondary amine with an alky] halide is 
followed by synthesis of the benzylic amide with concomitant deprotection of the 
benzoate ester. Scheme D is exemplified in Example 8 below. 
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Scheme D 




Scheme E shows the preparation of compounds of the present invention of 
5 formula 6-2 by reaction of aldehydes or ketones 6-1 with suitable amines under 
reductive alkylation conditions. Scheme E is exemplified in Example 9 below. 
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Scheme E 




(^cT) = absent, alkyl, or aryl 

P 1 , P 2 =: H or protective group 

R w = H, alkyl, or aryl 

R* = H, alkyl. or aryl 

R y = alkyl or aryl 

or R x and R y together with the N 

to which they are attached 

form an N-containing heterocycle 

Scheme F shows a procedure for preparing compounds of the present 
5 invention which are unsubstituted in the 2 position. The pyrinridine monocarboxylic 
add 7-1 can be decarboxylated in acid solution to the 2-unsubstitued pyrimidine 7-2, 
which can be further elaborated to the anride 7-3. Scheme F is exemplified in 
Example 10 below. 
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Scheme F 




OCH 3 




Synthesis of compounds of general formula 8-3 can be achieved as 
depicted in Scheme G. The synthetic strategy is based on the reaction of a pyrimidine 
bearing an aminoaxomatic system in the 2 position (8-1) with an isocyanate in the 
presence of a base and the resulting urea 8-2 can then be converted into the final 
amide 8-3. Scheme G is exemplified in Example 1 1 below. 
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Scheme G 




The preparation of compounds that feature a carboxamide at the 2 
5 position of the pyrimidine core can be achieved as shown in Scheme EL Reaction of 
4^thyl-2-methyl-5,6-dih^ (9-1) with a suitable 

amine affords regjoselectively the 4-carboxamide (9-2), which can subsequently be 
converted into the 2,4-di carboxamide derivative (9-3) by further reaction with an 
amine. Scheme H is exemplifed in Example 12 below. 

10 
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Scheme H 




O O 
9-3 



Compounds of the present invention with general formula 10-3 
5 containing an acylated nitrogen or sulfonyiated nitrogen in the substituent at the 2- 
position, can be prepared following Scheme L Acylation or sulfonylation of the 
nitrogen in the 2-substituent of the pyrimidine core provides compound 10-2, which 
can be elaborated into the final amide 10-3. Scheme I is exemplified in Examples 13 
and 14 below. 

10 
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Scheme! 




acylation or 
sulfonylation 



OCH3 



B ) is as defined in Scheme C 



H 

X = C or S 
n = 1*rfXlsC 
n = 2ifXisS 

R* = alkyl, aryl, or heteroaryl 



o 



(O^R* 



10-2 



R 3 

HN r 




Compounds of the present invention bearing an alkoxy substituent on 
the 6 position of the pyrinridine core can be synthesized as shown in Scheme J. The 
synthetic pathway is based on the reaction of pyrimidine 11-1, suitably protected on 
the 5-hydroxyi group, with an alkylating agent (such as an halide or a sulphate). 
Intermediate 11-2 can be further elaborated into die amide 11-3 following the usual 
chemistry. Scheme J is exemplified in Example IS below. 



10 
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Scheme J 




OCH3 



13-1 



^^(unJsubstftulBdalM 
P 1 = benzyl or pivaJate 
Y= halogen 




OCH3 



13-3 



10 



Compounds of the present invention with general formula 14-1 
containing a tertiary amine at the 2-position of the pyrinrimidine core can be prepared 
according to general procedure describe in scheme EL The NJN dimethyl amine 
present at the two position of C-4 can be replace with another amine by mixing and 
heating the substrate and regent in appropriate solvent to afford the desired product 
14-1. Scheme K is exemplified in Example 16 reported below. 

Scheme K: 




04 



14-1 
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In the processes for preparing compounds of the present invention set 
forth in die foregoing schemes and exemplified in the examples below, functional 
groups in various moieties and substituents may be sensiti ve or reactive under the 
reaction conditions employed and/or in the presence of the reagents employed. Such 
5 sensiti vity/reactivity can interfere with the progress of the desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation- Accordingly, 
it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. Protection can be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic Chemistry, 

10 ed. JP.W. McOnrie, Plenum Press, 1973 and in T.W. Greene & P.GJM Wuts, 

Protective Groups in Organic Synthesis. John Wiley & Sons, 1991. The protecting 
groups can be removed at a convenient subsequent stage using methods known in the 
art. For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 

15 substituents at the 2-position of the pyrimidine ring) with, for example, a Boc or Cbz 
group; or to protect hydroxy (e.g., the 5,6-dihydroxy groups on the pyrimidine ring) 
with, for example, a benzoyl, benzyl, or pivaloyl group. The Boc group can be 
removed by add treatment (e.g., TFA) either before or after formation of the final 
amide at C-4 of the pyrimidine nucleus. The Cbz and benzyl groups are typically 

20 removed by catalytic hydrogenation or under strong acid conditions, either prior to or 
following formation of the final amide. The benzoyl or pivaloyl group can be 
removed concurrently with die formation of the final amide. Examples 4 and 6 below 
illustrate the use of a Cbz protective group and of Boc and benzoyl protective groups 
in the preparation of compounds of the invention. 

25 

The following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
the invention. 

30 EXAMPLE 1 

A^(4-fluorobenzyl)-5,6-dihydroxy-2-thien~2^ 
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OH 




Step 1 : Methyl 5,6-dihydroxy-24riien-2-ylp^ (A-2). 



OH 




5 AT-hydroxythiophene-2-cait>oximidamide (A-l) (amidoxine synthesis 

is exemplified below - see compounds C-8 and C~14)was suspended in chloroform 
and refluxed overnight in the presence of 1.0 eq. of dimethylacetylenedicarboxylate. 
After cooling to room temperature, volatiles were evaporated and the residue was 
refluxed in xylene for 3 hr. The mixture was cooled to room temperature to allow the 
10 formation of a precipitate. The title product (A-2) was collected by filtration arid 
washed with diethyl ether several times. 

*H NMR (DMSO-d* 300 MHz) 5 13.0 (bs, 1 H), 8:08 (d, J =32. Hz, 1 H), 7.85 (d, / 
=4.4 Hz, 1 H), 725 (dd, /=4.9 Hz, 7=3.9 Hz, 1 H), 3.93 (s, 3 H). 

15 Step 2 : N-(4-fluorobenzyl>5 f 6-dihydro^ 
carboxamide (A-3). 

Methyl 5,6-<rihydbroxy-2-truea-^ (A-2) was 

dissolved in DMF and 2.0 eq. of 4^ 

solution. Reaction mixture was left overnight at 90 °C. After codling to room 
20 temperature 1 N HC1 was added and a solid precipitated from the mixture. This solid 
was collected by filtration, washed with ethyl ether and dried under vacuum to afford 
the compound (A-3). 

l H NMR (DMSO-de, 300 MHz) 5 13.0 (s, 1 H), 12.5 (s, 1H), 9.18 (bs, 1 H), 8.03 (d,7 
=3.0 Hz, 1 HO, 7.81 (d, 7= 4.8 Hz, 1 H), 739 (dd, 7 = 5.7 Hz, 7 = 8.4 Hz, 2 H), 7.19- 
25 7^(m,3H),4.5l(d,J=63Hz,2H). 
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MSm/z346(M+H) + . 

EXAMPLE 2 

2-{4-[(Dielhykamiiio)meaiyl]phenyl }-N^2^^in)^oxybcDzy^ 
5 dihydioxypyriimdine^4-caiboxamide 




Stepl : 



10 



15 



Methyl 5,6-bis(benzoyloxy)-2^4-methylphenyl)pyrinu 
carboxylate (B-2). 

OCOPh 

OCOPh 

OCH* 




20 



A mixture of dmydroxypyrirnidine methylcarboxylate (B-l) (prepared 
from 4-^nethylbenzoiritrile by procedures similar to those set forth in Scheme A), 4 eq. 
of benzoylchloride and 8 eq. of dry pyridine was stirred in dry dichloromethane at 
room temperature over night The reaction mixture was diluted with EtOAc and the 
organic layer was washed twice with IN HO, once with brine. The organic layer was 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The solid 
residue was triturated with diethyl ether to give product (B-2). 
l H-NMR (CDC1 3 , 400 MHz) 5 8.38 (d, /= 8.2 Hz, 2 H), 8.14 (d, J= 7.44 Hz, 2 H), 
8.10 (d, J= 7.44 Hz, 2 H), 7.62 (m, 2 H), 7.45 (m, 4 H), 13 (d, J= 8.06 Hz, 2 H), 
3.93(s,3H),2.44(s,3H). 



Step 2 : Methyl 5,6-bis(berizoyloxy>2-[4Kbromom 

carboxylate (B-3). 
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OCOPh 




A suspension of methyl ester (B-2), an equrmolar amount of N- 
bromosuccinimide and 5 % of dibeuzoylhydroperoxide in carbon tetrachloride was 
heated at 95°C. The reaction mixture was refluxed for 2 his, then allowed to cool at 
5 room temperature. Succmimide was filtered off and volatiles were removed in vacuo 
to give the desired product (B-3) as a white solid after treatment with petroleum ether. 
1 H-NMR (CDCI3, 400 MHz) S 8.47 (d, 7=8.25 Hz, 2 H), 8.14 (d, 7=7.56 Hz, 2 H), 
8.10 (d, 7=7.50 Hz, 2 H), 7.63 (m, 2 H), 7.53 (d, 7=8.23 Hz, 2 H), 7.46 (m, 4 H), 4.56 
(s,2H),3.94(s,3H). 

10 

Step 3 : 2-{4-[(Diethylaim 

dmyo^xypyrimidine (B«4): 

A mixture of the benzylic bromide (B-3) and diethylamine (4 eq.) in 
THF was allowed to stir at room temperature overnight Hie volatiles were then 

15 removed in vacuo, the residue was taken up in DMF and after the addition of a slight 
excess of 23-dimethoxybenzyIamine the reaction mixture was stirred at 90°C over 
night IN HQ was then added to the reaction mixture and the crude product was 
purified by preparative HPLC (C18, CH3CN/H20, 0.1% trifluoroacetic acid) to obtain 
title compound (B-4) as the trifluoroacetate salt 

20 ! H-NMR CDMSOdg, 400 MHz) 5 13.01 (bs, 1 H), 12.57 (s, 1 H), 9.53 (bs, 1 H), 936 
(bs, 1 H), 834 (d, 7=832 Hz, 2 H), 7.63 (d, 7=8.27 Hz, 2 H), 7.08-6.96 (m, 2 HQ, 
6.80 (m, 1 H), 452 (d, 7=636 Hz, 2 H), 437 (d, 7=435 Hz, 2 H), 3.82 (s3 H), 3.80 
(s3 H), 3.08 (m, 4 H), L22 (t, 7=720 Hz, 6 H). 
MS mfz 467 (M+H)^ 



EXAMPLE3 

2-[(Dirnethylamino)(phenyl)ir^ 
carboxamide 
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H 3 C" "CH 3 



Step 1 : Methyl-5,6-bis(benzoylox (B-6). 

OCOPh 

OCOPh 




5 To a stirred solution of methyl-2-benzyI-5,6-d^ 

carboxylate (B-5) (1.0 eq.) (prepared from phenylacetonitrile by procedures similar to 
those set forth in Scheme A) in anhydrous pyridine, benzoyl chloride (5.0 eq.) was 
added dropwise with external cooling and the reaction was stirred overnight at room 
ternpcTature. The mixture was poured into IN HC1 and extracted with EtOAc. The 
10 organic phase was washed with a saturated solution of NaHCOa and with brine, dried 
(N^S0 4 ), filtered and concentrated under vacuum. The residue was purified by flash 
column chromatography (SiC>2, 80/20 v/y petroleum ether/ ethyl acetate as eluent) to 
give the title compound (B-6) as a colorless oil. 

*HNMR (CDCfe) 8 8.07 (t, J=9.0 Hz, 4 H), 7.62-757 (m, 2 H), 7.48-7.40 (m, 6 H), 
15 731 (t, 7=8.9 Hz, 2 H), 7.28 (d, /=8.9 Hz, 1 H), 4.41 (s, 2 H), 3.91 (s, 3 H). 



Step 2 : Memyl-5,6-bis(ben^ 
carboxylate (B-7). 

OCOPh 

-OCOPh 

OCH3 
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A solution of methyi-5,6^is(benzoyl^^ 
carboxylate (B-6) (1.0 eq.) in carbon tetrachloride was heated up to 90 °C under 
nitrogen; N-bromosuccinimide (1.0 eq.) and benzoyl peroxide (0.1 eq.) were; added as 
dry powder and mixture was refluxed for 3 h. After cooling, succimnride was 
5 removed by filtration and the filtrate was concentrated and purified by flash column 
chromatography (SiO* 85/15 v/v petroleum ether/ ethyl acetate as eluent) to give the 
tide product (B-7). 

*H NMR (CDC1 3 ) 8 8.11 (d, 7=*.6 Hz, 2 H), 8.05 (d, J=8.6 Hz, 2 H), 7.79 (d, 7=8.9 
Hz, 2 EQ, 7.56-7.49 (m, 2 E), 730-730 (m, 7 H), 630 (s, 1 H), 3.90 (s, 3 H): 

10 

Step 3 : 2^(Dimethylamino)(pheT^ 

dihydroxypyrimidine-4-carboxamide (B-8). 

MethyI-5,6-his(benzoyloxy)-2-|>ram 
carboxylate (B-7) was added to 2.0M solution of dimethylamine in THF- After stirring 
15 the mixture for 10 min at room temperature, volatiles were evaporated by bubbling N 2 
through the solution and 4 eq. of 4-fluorobenzylamine in DMF were added. Reaction 
mixture was stirred at 90 °C for 1 h. After cooling to room temperature, title 
compound (B-8) was obtained by RP-HPLC (C18, acetonitrile /water containing 0.1 
% of trifluoroacetic acid as eluant) as its trifluoroacetate salt 
20 *H NMR (DMSO-de, 600 MHz) 8 13.42 (bs, 1 H), 12.34 (s, 1 H), 10.06 (bs, 1 H), 
9.64 (t, 7=5.9 Hz, 1 H), 732 (s, 5 H), 7.43 (dd, 7=8.4 Hz, 7=5.6 Hz, 2 H), 7.23 (t, 
7=8.8 Hz, 2 10, 5.28 (s, 1 H), 4.67 (dd, 7=15.4 Hz, 7=6.6 Hz, 1 H), 4 39 (dd, 7=153 
Hz, 7=6.0 Hz, 1 H), 3.02 (s, 3 H), 2.06 (s, 3 H). 

I3 C NMR (DMSO-d* 600 MHz) 5 168.25, 16132 (d, 7=242.9 Hz), 148.41, 144.29, 
25 134.30, 130.89, 130.61, 129.40, 129.24, 129.00 (d, 7=8.2 Hz), 125.95, 11536 (d, 
7=21.4 Hz), 68.90, 4330, 41 .20, 40.80. 
MS m/z 397 (M+H) + . 

EXAMPLE4 

30 2-[ l^methylammoH-methyleth^ 
carboxamide 
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Me N 
Me Me 

Step 1 : Benzyl 1^4-{[(4-fluorobeiizyI^ 

dihydroxypyriimdin-2-y^ carbamate (C-2) 

OH 



Cbz' 




10 



15 



A methanol solution of methyl 2^1^[(benzyloxy)«iri^yl]ammo)~l- 
methylethyl>5,6Ktihydn)xypyrimidm (C-l) (prepared from^- 

[(benzyloxy)caortx)nyl]-2-methylalanine by procedures similar to those set forth in 
Scheme A) was treated with 2 eq. of 4-flucrobenzylamine and refluxed overnight. 
After evaporation of the solvent, the residue was poured into EtOAc and extracted 
with IN HC1 and brine. The organic phase was dried over NafcSO^ filtered and 
concentrated under vacuum. The solid residue was triturated with diethyl ether to give 
the product (C-2). 

! H NMR (DMSOde, 400 MHz) 5 12.4 (bs, 1 H), 123 (bs, 1 H), 9JZ (bs, 1 H) 7.5-7.25 
(m, 7 H), 7.16 (t, /=8.8 Hz, 2 H), 4.97 (s, 2 H), 448 (d, /=6.4 Hz, 2 H), L51 (s, 6 H). 

Step 2 : 2^1-Ammo-l-methyie^ 

dihyrimxyp yriTnidirt e^4w^rboxaTnide(C"3). 




Me Me 
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To a solution of benzyl H4-{[(4-fiuorobenz)^ 
dihydroxypyrirrudin^^ (C-2) in methanol 10% Pd/C (10% 

by weight) was added The flask was evacuated, then filled with hydrogen and stiired 
under an hydrogen atmosphere at room temperature for 1 h. Hie catalyst was filtered 
5 off, washed with methanol, the filtrate was evaporated to dryness and the residue was 
triturated with Ei£> to obtain (C-3) as a pale yellow solid 
"H NMR (DMSO-d6, 400 MHz) 5 736 (t, J=8.2 Hz, 2 H), 7.16 (t, 7=8.8 Hz, 2 H), 
4.46 (d, /=6.2 Hz, 2 H), 1.43 (s, 6 H). 

10 Step 3 : 241-<Diircthylamm^^ 

dihydroxypyrimidine-4-rart^^ 

To a stirred solution of (C-3) in methanol about 11 eq. of acetic acid 
were added and subsequently NaBHaCN (8 eq.) and formaldehyde (37% solution, 23 
eq.). The mixture was stirred at room temperature for 5 days, concentrated by rotary 
15 evaporation and subjected to RP-HFIX: (C18, water/ace^ 

trifluoroacetic acid as eluant). Collection and Iiophilization of appropriate fractions 
afforded the product (C-4) as its trifluoroacetate salt Hie white powder was 
dissolved in IN HC1 and lyophilized again to be converted into the corresponding 
hydrochloride salt. 

20 *H NMR (DMSO-de, 300 MHz) 5 12.4 (s, 1 H) 10.2 (bs, 2 H), 7.41 (dd, J =83 Hz, / 
=<^Ife,2H),7.16fc^ H),2.73 (s, 6H), 1,60(8, 

6H). 

MSm/z349(M+H) + . 

25 EXAMPLES 
N^4-fluoroben2^>5,6-dihy 
carboxamide 



OH 




Step 1 : 4-(rer/-butoxycarbonyl)morphoUne-3-<^rboxylic acid (C-5). 
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o 




OC(CH3) 3 

To a vigorously stirred solution of 3-morpholinecarboxylic acid and 
triethylamine (1.11 eq.) in MeOH at 50 °C was added di-*-butyl dicarbonate (2 eq.). 
Stirring was continued at 50 °C for 5 min and at room temperature overnight The 
5 reaction mixture was then concentrated to obtain an oily residue and suspended 
between EtOAc and saturated NaHCOj. The organic layer was extracted with 
saturated NaHCX>3 and BkO. The combined aqueous layers were brought to pH = 2.0 
with 3 M HC1 and immediately extracted with EtOAc. The combined organic layers 
• were washed with dilute HC1, dried, filtered and evaporated to give C-5 as a pale 
10 yellow oil, a 1:1 mixture of rotamers by NMR. 

8 *H NMR (400 MHz, DMSO-dQ 12.93 (bs, 1 H), 4.32 (s, 0.5 H), 4.29 (s, 0.5 H), 
4.2-4.1 (m, 1 H), 3.83-3.74 (m,l H), 338-3.52 (m, 2 H), 336-3.31 (m, 1 H), 3.16 (t, 
J=11.4 Hz, 0.5 H), 3.00 (t, J=11.4 Hz, 0.5 H), 1.40 (s, 4.5 H), 136 (s, 4.5 H). 
MWz232(M+H) + . 

15 

Step 2 : terr-Butyl 3-(aminc<3HtK>nyl^ 




OC(CH 3 )3 

To a stirred solution of compound C-5 (1 eq.), pyridine (0.6 eq.) and 
dU-butyl dicarbonate (13 eq.) in choxane, NH4HCO3 (1.26 eq.) was added and the 
20 mixture was stirred at room temperature for 20 hours. Mixture was concentrated, 
taken up in EtOAc and washed with water and brine. Organics were dried over 
Na^O* and evaporated giving C-6 as an oil which crystallized at room temperature. 
^-NMR (DMSO-d*, 300 MHz) 5 735 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76 
(bs, 1 H), 3.57-3.51 (m, 2 H), 3.28 (m, 1 H), 3118 (m, 1 H), 1.36 (s, 9 H). 
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MSm/fc231(M+H) + . 

Step 3 : terf-Butyl 3^yanomoipholin&4-^rbox>iate-{C-7). 



5 A solution of C~6 (1 eq.) and triethylamtne (2.1 eq.) in CH2CI2 was 

cooled to 0°C and trifluoroacetic anhydride (1.1 eq.) added dropwise under nitrogen. 
Stirring was continued 33 hours more at room temperature and volatiles removed in 
vacuo. Residues taken in EtOAc were washed with water, brine and dried over 
Na2SC>4. Evaporation gave the title compound as a brown solid 
10 'H NMR (DMSO-d«, 400 MHz) 8 5.04 (d, J = 2.7 Hz, 1 H), 3.96 (d, 7=12.2 Hz, 1 H), 
3.86 (dd, 7= 1 1 3, 2.6 Hz, 1 H), 3.69 (d, 7=12.4 Hz, 1 H), 336 (dd, 7 = 12.2, 3.2 Hz, 1 
H), 3.40 (td, 7= 11.9, 2.89 Hz, 1 H), 2.97 (m, 1 H), 1.43 (s, 9 H). 
MS m/z 213 (M+H) + . 

15 Step 4 : tert-Butyl 3-[(Z>-ammo(hydbT)xyinuno)memyl]morpholine-4- 

carboxylate- (C-8). 

/OH 

N 




O' Y NH 2 

sO 



r 

OC(CH 3 ) 3 



A solution of C-7 (1 eq.), hydroxyiamitic hydrochloride (1.4 eq.) and 
triethylamine (1.7 eq.) in EtOH was refluxed under nitrogen for 5 hours. Mixture was 
20 concentrated and residues taken up in EtOAc and washed with water and brine. 
Combined organics were dried over Na2S0 4 and evaporated giving C-8 as yellow 
solid. 
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'H NMR (DMSO-de, 400 MHz) 8 9.16 (bs, 1 H), 5.32 (bs, 2H),430(bs, 1H), 4.08 
(d, ^=11.6 Hz, 1 H), 3.75 (d, 7= 6.8 Hz, 1 H), 3 .50-3.33 (m, 4 H), 138 (s, 9 H) 
MS: m/z 246 (M+H) + . 

Step 5 : Dimethyl-2-( { 2-anrino-2-[4-<fert-butoxycarbonyl)mc)rpholin-3- 
yl]ethenyl)oxy)but-2-enedioatE- (C-9). 

COOMe 
COOMe 




A solution of C-8 (1 eq.) and dimethylacetylenedicarboxylate (1.2 eq.) 
in CHQ3 was refluxed for 1 hour under nitrogen and solution concentrated. Residue 

10 was purified by flash chromatography on silica gel, eluents petroleum ether/EtOAc 
7:3 -> 1:1, to give the desired product as a mixture of two isomers E/Z (76:14). 
'H NMR (DMSO-ds, 400 MHz, 300K) 8 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s, 
1 H), 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58 (2 s, 3 H), 3.53 (td, /= 13.6, 3.7 Hz, 1 H), 3.44 (t, J= 10.4 Hz, 1 H), 331 (m, 2 

15 H),(s,9H). 

MSm6388(M+H) + . 

Step 6 : /crt-Butyl-3-[4^-^ydroxy^methoxyKnixmyl)pyrinridin-2- 
yl]momhomie-4-(arbox^ate-(C-10). 



20 
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The adducts C-9 were refluxed in xylenes for 24 homs. Then the 
reaction was cooled and concentrated in vacuo. Ethyl ether was added until 
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the 
pyrimidine G-10 as an orange solid. 
5 *H NMR (DMS045, 400 MHz, 340 K) 5 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84 
(bs,lH), 3.82 (s, 3H), 3.70 (dd, J = 123, 4 Hz, 1H), 3.61 (dd, J= 12.2, 3.8 Hz, 1H), 
3 56 (t, J= 13 Hz, 1H), 3.43 (td, J= 113; 3.4 Hz, 1H), 135 (s, 9H). 
MS m£356(M + H) + . 

10 Step 7 : Methyl 5,6-dihydroxy-2^mc^holm-3-^ (C- 

11). 

OH 

.OH 




The methyl ester A was treated with anrixture of 
TFA:dichlQromethane:H2Q (6535:10) at room temperature for 15 minutes. The 
15 reaction mixture was concentrated and the rratoe was tm^ 

evaporated several times in order to remove excess trifluoroacetic add. A solid 
residue was obtained after filtration. 

*H NMR (DMSO-dfi, 400 MHz, 300K) 5 13.24 (bs, 1 H), 10,54 (bs, 1H), 9.54 (bs, 
2H), 4.34 (d; J= 6.9 Hz, 1 H), 4.24 (dd, J = 123, 3 J2 Hz, IB), 3.93 (d, J = 11.2 Hz, 
20 1H), 3.84 (s, 3H), 3.75 (U= 103 Hz, 1H), 3.58 (t, J= 10.5 Hz, 1H), 332 (d, 1=12.8 
Hz, 1H), 3.20 (td, J = 11, 3.7 Hz, 1H). 
MS: 77i/z256(M+H) + . 

Step 8 : NK4-fluorobenzyl>5,6^ 
25 carboxamide (C-12). 
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OH 




Hie methyl ester Oil in dry MeOH was treated with 4-fluorobenzyI 
amine (2.0 eq.) at 90 °C for 1 hour. The reaction mixture was concentrated and the 
residue triturated with Et^O. A solid residue was obtained. Title compound was 
5 isolated by RP-HPLC as its trifluoroacetate salt (CIS column, eluants 
watei/acetonitrile containing 0.1 % TFA). 

*H NMR (DMSO-d6 + TFA, 400 MHz, 300 K) 5 9.63 (bs, 1 H), 9.4 (t, 7=6.07 Hz, 1 
H), 9.2 (bs, 1 H), 739 (dd, 7=831, 7=5.76 Hz, 2 H), 7.18 (t, 7= 8.84 Hz, 2 H), 439 
(dd, 7=15.53, 7=6.80 Hz, 1 H), 433 (dd, 7=15.36, 7=6.24 Hz, 1 H), 43? (bs, 1 H), 
10 4.24 (dd, 7=12.41, 7=3.24 Hz, 1 H), 3.99 (d, 7=12.04 Hz, 1 H), 3.74-3.62 (m, 2 H), 
3.41 (d, 7= 13.09 Hz, 1 H), 3.40 (bs, 1 H). 
MSra/z349(M+H) + . 

Step 9 : N^4-fluorobenzyI>5,6-dfo^^ 

15 pyrimidine-4-carboxamide (C-13). 

To a solution of C-12 (1 eq.) in MeOH were added 37% HCX)H (6 
eq.), NaBH 3 CN (5.2 eq.) and AcONa (5.8 eq.). Mixture was stirred at room 
temperature under nitrogen for 12 hours, then concentrated and title compound C-13 
was obtained by RP-HPLC purification on a G18 column (eluants wato/acetonitrile 

20 containing 0.1 % TFA) as its trifluoacetate salt. 

*H NMR (DMSO-d^TFA, 400 MHz, 330 K) 8 92 (bt; 1 H), 7.40 (dd, 7=838, 
7=5.75 Hz, 2 H), 7.16 (t, 7=8.84 Hz, 2 H), 4.57 (d, 7=634 Hz, 2 H), 4-27 (dd, 
7=10.03, 7=335 Hz, 1 H), 4.22 (dd, 7=12.82, 7=3.22 Hz, 1 H), 4.10 (d, 7= 13.73 Hz, 
1 H), 3.77 (t, 7=11.84 Hz, 1 H), 3.65-3.60 (m, 2 H), 3.41 (tri, 7=1234, 7=3.67 Hz, 1 

25 H),2.87 (s,3H). 
MS m/z 363 (M+H) + . 

EXAMPLE 6 

iVK4-fluoioben^l)-5,6^ 
30 carboxamide 
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10 



15 




Step 1: Teat-butyl-2-[ammc>(hydroxyimino)me^ 
(C-14). 

Bbc 

A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOH was 
added at 0 °C to a solution of KOH( 1.0 eq.) in MeOBL The resulting reaction 
mixture was filtered and added to a solution of fert^tyl-2-<^anopyrrolidine-l- 
carboxylate (1.0 eq.) in methanol and stirred at 40 °C for 2 h. The solvent was 
removed in vacuo and the residue treated with water, the solid was filtered and 
washed with a mixture of E12O: Petroleum Ether 1:1 to afford the tide compound C- 
14 as a white solid. 

'H-NMR (DMSO-<fc, 400 MHz) 8 8.92 (s, i H), 535 (s,l H), 5.15 (s, 1 BO, 4.25 (bs, 
0.5 BO, 4.10 (s, 0.5 H), 3.40-330 (m, 1 H), 2.10-1-70 (m, 4 BO, 1.40 (s, 43 H),135 
(s, 43 H), one signal is obscured by water. 

Step 2 : Methyl 5-(benzoyloxy)-2-[l-(rm-butoxycaibonyl)pynohdm-2-)rt]-6- 
hydroxypyiiaMdtrie-4-caiboxylate (C-15). 

OH 

.OBz 
OCHo 
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A solution of C-14 (1.0 eq,) and dimethyl acetylenedicarboxylate (1.05 
eq.) in CHCI3 was refluxed for 3 h. The reaction mixture was concentrated and the 
crude product was used directly in the next step without further purification. 
Hie crude product was dissolved in xylene and refluxed for 24 h. The solvent was 
5 removed in vacuo and the crude was dissolved in pyridine. Benzoic anhydride was 
added (1.5 eq.). The reaction mixture was stirred at room temperature until the 
starting material was consumed as determined by MS analysis. The reaction mixture 
concentrated, the resulting oil was diluted with ethyl acetate and washed with IN HQ 
solution, saturated NaHCXb solution, brine. The crude oil obtained after organic 
10 solvent evaporation was purified by flash chromatography to obtain C-15 as a yellow 
solid 

te-NMR (CDCfe, 400 MHz) 6 12.08 (bs, 1 H), 8.18 (d, 7= 7.6 Hz, 2 H), 7.64 (t, 7= 
7.6 Hz, 1 H), 7.50 (t, 7= 7.6 Hz, 2 H), 4.804.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m, 
1 H), 3.40-3.20 (m, 1 H), 2 .50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H). 
15 MSm/*444(M+H) + . 

Step 3 : Methyl 5-(benzoyloxy>6-hydroxy-2-pyr^^ 

carboxylate (C-16). 




20 Methyl 5-(benzoyloxy)-2-[l-(te7t-b^ 

hydroxypyrimidme^-carboxylate C-15 was treated with TFArCH 2 Cl 2 (3:7) at 0 °C. 
The solution was wanned to room temperature and the progress of the reaction was 
monitored by MS analysis. After lh the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evaporator. The product C-16 was 

25 precipitated with Et 2 0 and collected by filtration. 

'H NMR (CDCb, 400 MHz) 8 8.14 (d, 7=7.5 Hz, 2 H), 7.67 (t, 7=7.6 Hz, 1 H), 7.50 
(dd, 7=7.6, 7.6 Hz, 2 H), 4.99 (dd, 7=14.9, 7=73 Hz, 1 H), 3.78 (s, 3 H), 3.60-3.40 (m, 
2 H), 2.60-2.45 (m, 1 H), 2.40-230 (m, 1 H), 2.20-2.10 (m, 2 H). 
MS/n/z344(M+H) + . 



-108- 



WO 03/035076 



PCT/GB02/04742 



Step 4: AH4-fluorobenzyl)-5^ 
. carboxamide (C-17). 




5 A solution of methyl 5-(beiizoyloxy)^hydroxy-2-pyiTolidin-2- 

ylpyrimidine-4-caxboxylate (C-16) (1.0 eq.) in MeOH was treated with 4- 
fluorobenzylairrine (3.0 eq.). The solution was stirred at reflux until the starting 
material was consumed as determined by MS analysis. The reaction was concentrated 
and the product (C-17) was precipitated with MeOH and collected by filtration. 
10 'HNMR (DMSO-dk 400 MHz) 5 9.55 (bs, 1 H), 735 (dd, 7= 13.7, 7=7.8 Hz, 2 H), 
7.16 (dd, 7=173, 7=8.8 Hz, 2 H), 4.60-4.40 (m, 2 H), 4.06 (dd, 7=14.0, 7=6.9 Hz, 1 
H), 3.15-3.10 (m, 1 H), 3.00-2.90 (m, 1 H), 2.20-2.10 (m, 1 H), 1.90-1.70 (m, 3 H). 
MSm£333(M+H) + . 

15 Step 5 : AH4HQuoroberizyl>5,6^ych^ 

yI)pyrimidine-4-carboxarnide (C-18). 
To a stirred solution of W^4-fluorobenzyl)-5,6Krihydr^^ 
2-ylpyrimidfoe-4-^ (C-17> (1.0 eq.) in MeOH , EtaN (1.0 eq.) was added 

followed by the addition of AcONa (1.6 eq.), AcOH glacial (1.6 eq.), 37% HCOH 

20 (2.0 eq.) and NaBH(AcO)3 (1.4 eq.). The mixture was stirred at room temperature 
until the reactants were consumed as determined by MS analysis. The reaction 
mixture was quenched by adding aqueous NaHC0 3 , and the product extracted with 
EtOAc. The organic layer was dried over anhydrous Na2S04, filtered and concentrated 
wider reduced pressure using a rotatory evaporator. A portion of the mixture was 

25 purified by RP-HPLC (C18, water/acetorutrile with 0.1% of trifluoroacetic acid as 
eluant) to give the tide compound C-18 as its trifluoroacetate salt 



-109- 



WO 03/035076 



PCT/GB02/04742 



*H NMR 5 (DMSO-*, 400 MHz) 8 13.20 (bs, 1 H), 12.50 (bs, 1 H), 10.0-9.70, (m, 1 
H), 9.63 (bs, 1 H), 735 (dd, /=13.8 Hz, 7=8.2 Hz, 2 H), 7.18 (dd, 7 = 175 Hz, 7=8.8 
Hz, 2 H), 4.54 (m, 2 H), 4.40 (dd, 7= 15.7 Hz, 7= 7.7 Hz, 1 H), 3.82-3.70 (m, 1 H), 
3.40-3.20 (m, 1 H), 2.94 (s, 3 H), 2.60-2.50 (m, 1 H), 2.20-1.80 (m, 3 H). 
5 MSm^347(M+H) + . 

EXAMPLE 7 

2-(l,4-dimethylpirxaazm^ 
carboxamide 

OH 



10 




Step 1 : Preparation of Compound C-20 




Compound C-19 (which was prepared from l-[(benzyloxy)carbonyl]- 
4^terr4nitoxycarbonyl)rripeTa2^ acid (Bigge et al, Tetrahedron Lett 

15 1989, 30: 5193) using procedures similar to those set forth in Scheme A) was 

deprotected with TFAMcMoromethane 1:1. After 1.5 h the solution was evaporated 
to obtain the crude product C-20. 

Step 2 : Preparation of Compound C-21 
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To the crude C-20 dissolved in MeOH, NaCNBEfe (1.4 eq.), AcONa 
(1.6 eq.) and HCHO 37% (2 eq.) were added. After 1 h the mixture was evaporated to 
obtain crude C-21. 

5 

Step 3: Preparation of Compound C-22 




C-22 

Crude C-21 dissolved in MeOH and hydrogen ated at atmospheric 
pressure on 10% Pd/C overnight After filtration and evaporation of the filtrate crude 
10 C-22 was obtained 

Step 4 : Preparation of Compound C-23 

OH 

°"3 C-23 

Crude C-22 was dissolved in MeOH and NaCNBH 3 (1.4 eq.), AcONa 
15 (1.6 eq.) and HCHO 37% (2 eq.) woe added. After 25 h the mixture was evaporated 
to obtain crude product C-23. 
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10 



Step 5 : 2^1,4-dimefc^ 

dihydroxypyrimidine-4~carboxarnide C-24 
Crude C-23 was dissolved in NMP (6 ml/mmol) and 4- 
flucrobenzylamine (3 eq.) added. The mixture was stirred at 90°C overnight Part of 
the crude material was purified by preparative HPLC (C18, gradient of 
CH 3 CN/H2O+0.01% TFA) to obtain the tide product (C-24) as its trifluoroacetate 
salt 

l H NMR (DMSO de+TFA, 300 K, 400 MHz) 6 12.5 (bs, 1 H), 930 (t, J=6A Hz, 1 H), 
738 (dd, /= 5.8, 8.8 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.58-4.4 (m, 2 H), 3.66 (bs, 1 
H), 355-335 (m, 3 H), 3.20 (d, J=133 Hz, 1 H), 3.03, (t, J=1L7 Hz, 1 H), 2.79 (s, 3 
H), 2.85-170 (m, 1 H), 2.33 (bs, 3 H). 
MSm/z376(M+H) + . * 



EXAMPLE 4 A 

15 2-[4-(dtaethylaimno)tetrahydro- 
(methylsulfonyl)benzyI]-5,6~dihyto 



— N 




Step 1 : te/t-Butyl 4^anrincK^rtK>nyl)tetrahyd (C- 

25) 



20 



BocHN £ONH 2 




To a stined solution of the commercially available 4-[(tert- 
butoxycarbonyl)amino]tetrahydn>-^ acid in dioxane, pyridine 

(0.6 eq.), di-butyl dicarbonate (13 eq) and ammonium bicarbonate (1.26 eq) were 
added and the mixture was stirred at room temperature for 20 hours. Dioxane was 
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concentrated and the residue dissolved in ethyl acetate and washed with HQ IN, 
saturated aqueous NaHCQj solution and brine, dried over Na^CU, filtered and 
evaporated in vacuo to obtain the solid compound (C-25). 

'H NMR (CDQ3,300 MHz, 300 K) 5 6.82 (bs,lH), 537 (bs, 1H), 4.80 (bs, 1H), 3.88 
5 (t, J = 4.4 Hz, 1H), 3.84 (t, J = 4.4 Hz, 1H), 3.72-3.64 (m, 2H), 230-2.21 (m, 2H), 
1.98-154 (m, 2H), 1.48 (s, 9H). 
MS:m/z245(M+H) + . 

Step 2 : tert-Butyl 4-cyanotetrahydio-2H-pyran^yl 

10 




A solution of terf-butyl 4-(anunocarbonyi)tet^ (C-25) 
and triethylamme (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic 
anhydride (1.1 eq.) was added drop wise under nitrogen. Stirring was continued for 1 

15 hour allowing the mixture to reach room temperature. Volatiles were removed in 

vacuo and residue was taken up in ethyl acetate, washed with HC1 IN, brine and dried 
over Na 2 SCV Evaporation gave a crude which was purified by flash chromatography 
on silica gel (eluent: petroleum ether : ethyl acetate = 7:3) to give the title compound 
(C-26), colorless oil, as a 8:2 mixture of two retainers by *H NMR. 

20 1 HNMR(CPQ 3 , 300 MHz, 300 K) 54.71 (bs, 1H), 3.96 (t, J = 3J5Hz, 1H), 3.93 (t, J 
= 4.1 Hz, 1H ), 3.79-3.76 (m, 2H), 237-234 (m, 2H), 1.89-1.82 (m, 2H), 1.50 (s, 7H), 
1.47 (s,2H). 
MS:m/z227(M4fl) + , 

Step 3 : ie/t-Butyl-4-[aminc^ydroxyiinw 
25 carbamate (C-27) 
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A solution of free hydroxylamine in etfaanol was obtained by dissolving separately 
hydroxylamine hydrochloride (1.1 eq) and potassium hydroxide (1.1 eq) in ethanol. 
The two solutions were mixed together, die potassium chloride filtered off and the 
resulting ethanoHc solution was used to treat a solution of te/t-butyi-4- 
5 cyanptetrahydn>-2H-jpyran^yl-carban^ (C-26) in ethanol at 45 °C for 5 hours. 
Mixture was concentrated to obtain the tide compound (C-27) as a crude solid that 
was used in the next step without further purification. 
MS:m/z260(M+H) + . 

10 Step 4: Dimethyl-2-{[(ammo{4-^ 

pyran-4-yl }methyhdene)amino]oxy }but--2-enedioate (C-28) 



BocHN 1 IL 



A solution of ter*-butyl^[amino(hydroxyin^ 
15 carbamate (C-27) and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was 

iefluxed for 1 hour under nitrogen and the solution was concentrated. Residue was 

purified by flash chromatography on silica gel (eluent petroleum ether rethyl acetate = 

7:3) to give die desired product (C-28) as a mixture of isomers in ratio 7:3. 

*H-NMR (CDQa, 300 MHz, 300 K) 8 5.91 (bs, 1H), 5.83 (s, 0.7H), 5.75 (s, 03H), 
20 5.67 (bs, 1H), 4.67 (s, 0.7H), 4.63 (s, 03H), 3.93 (s, 2.1H), 3.86 (s,0.9H), 3.84-3.63 

(m, 4H), 3.76 (s, 0.9H), 3.73 (s, 2.1H), 232-2.17 (m, 2H), 2.14-1.98 (m, 2H), 1.47 (s, 

9H). 

MS:m/z402(M+H) + . 

Step 5 : Methyl 2-{4-[(/ert-butoxycarbonyI)aii^^ }- 

25 5,6^hydroxypyrimidine-4-carb6xylate (C-29) 




BocHN ^ ^ . ^ ^ 
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A solution of dimethyl-2-{ [(amino{4-[(terf-butoxycarbonyl)ami^^^ 
py^^^} m e1hylidene)anmo]oxy}but-2-OTedioate (C-28) in o-xyiene was iefluxed 
5 for 6 hours. Then the reaction was cooled down and concentrated. Ethyl ether was 
added until precipitation of a solid that was filtered, washed with other ethyl ether and 
dried to give the title compound (C-29)as a brown solid . 
MS:m/z370(M+H) + . 

The reaction mother liquor was concentrated and used for the next step. 

10 

Step 6 : M^yl5<benzoyloxy)-2-{4-[(tert^ 

2Z7-pyran^yl}^hydroxypyrinrid^ (C-30) 

OH 




The concentrated mother liquor containing methyl 2-{4~[(tert- 
15 butoxycarbonyl)amino]-tetr^^^ 

caiboxylate (C-29), dissolved in dry pyridine was treated wife benzoic anhydride (2 
eq.) overnight at room temperature. 

The mixture was evaporated, taken up in ethyl acetate and washed with HC1 IN and 
brine. Organics were dried over Na2S0 4 , filtered and evaporated the resulting crude 
20 oil was purified by flash chromatography on silica gel (eluent: ethyl acetate : 
petroleum ether = 7:3) ta obtain me^ 

butoxycartkmyl)anrino] }^hydroxypyrimidine-4-carboxylate 
(C-30). 

! H NMR (DMSOnd6, 300 MHz, 300 K) 8 13.20 (bs, 1H), 8.09 (d, J = 73 Hz, 2H), 
25 7.79 (t, J = 7.5 Hz, 1H), 7.63 (t, J = 8.01 Hz, 2H), 3.76 (s, 3H), 3.75-3.60 (m, 4H), 
2.22-2.15 (m, 2H), 2.00-1.87 (m, 2H), 1.34 (bs, 9H). 
MS:m/z474(M+H) + . 
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Step 7 : 



10 



tei?-Butyl-4-[4-({ [4-fluoro-2-(methyisu^ 

5,6^iihydboxypyrimidin-2-yI]tetrahy (C- 
31) 




Metiiyl-5Kbenzoyloxy)-2r-{4-[(t^ }- 
6-hydroxypyrinridine'4-rarboxylate (C-30) in dry MeOH was treated with 4-flnoro-2- 
(methylsulfonyl)benzylamine (2.5 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and the residue was taken up in ethyl acetate, washed with HC1 IN, brine, dried 
over Na2SO^ 'Hie filtrate was concentrated in vacuo and triturated with ethyl ether to 
obtain the crude title compound (C-31). 
MS:m/z541(M+H) + . 



15 



20 



Step 8 : 



2^4-Aminotelrahydn>-2^pyran^yl)-N-[4-fluon>2-- 
(methylsulfonyI)benzyl] -5,6-<lihydroxypyrimiQlne-4-ca2i)Oxamide 
trifluoroacetate (C-32) 




A solution of a^^utyl^[4<{[4-fluon>-2^ 

5,6^iihydroxypyrimid^2~y]]tetrahyd (C-31) in 

dichloromethane was treated with an excess of trifluoroacetic acid for 3 hours at 
room temperature. The add in excess was removed in vacuo to obtain the crude title 
compound (C-32)as a pale yellow solid, after trituration with ethyl ether. 
MS:m/z441(M+H) + . 
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Step 9 : 2-[4-(dfanethyiamino)tetrah^ 

(methylsulfonyl) ben?.yl]-5,6-dihydroxyp>TO^ 
33) 

5 A solution of 2^4-ammotetrahydrcH2J^ 

(methylsuIfoiiyI)ben2yl]-5,6^ trifluoroacetate (C- 

32) in MeOIJ was treated with triethylanrine (1 eq.)* sodium acetate (1.6 eq.), 
formaldehyde 37% w/w aq. soln. (3 eq.), and sodium cyanoborohydride (1.43 eq.). 
The mixture was left stirring at room temperature for Ih. Trifluoroacetic acid (3 eq) 
10 and sodium cyanoborohydride (0.5 eq) were added, left stirring overnight Hie 

reaction mixture was concentrated and the title compound (C-33)as trifluoro acetate 
salt was obtained by preparative HFLC purification (Ci8> eluting with water and 
acetonitrile containing 0.1 % trifluoroacetic acid in gradient). 

*H NMR (DMSO-d^fTFA, 300 MHz, 300 K) 5 10.90 (bs, 1H), 9.42 (bt, 1H), 7.76 (d, 
15 J = 8.5 Hz, IH), 7.61 (d, J = 5.6 Hz, 2H), 4.90 (d, J = 6.3 Hz, 2H), 3.93 (d, J = 63 Hz, 
2H), 3.44 (s, 3H), 3.21-3.06 (m, 4H), 2.72 (s, 6H), 1.90-1.82 (m, 2H). 
MS:m/z469(M+H) + . 

EXAMPLE 6A 

7\K4~flubrobenzyl)-5^ 
20 yi)pyrimidine^4-carboxamide. 




25 Stepl : 7-[(benzyioxy)carbonyl]-7-*azabicyclo[2.2. l]heptane-l-carboxylic acid 

(C-35) 



\ M /^C0 2 H 



N 

Cbz 
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7-benzyi 1-rert-butyl 7-azabicyclo[2^.1]heptane-l,7-<ficart)oxylate (C- 
34)(synthesized following the procedure reported in J.O.C, 1996, 61, 6313-6325) was 
stirred in TFA/DCM/H 2 0 (95/5/5, 03 M) for 10 minutes. Evaporation of the solvent 
afforded the titled compound (C-35). 
5 *H-NMR (DMSOck 300K, 300MHz) 5 : 125 (bs, ffl), 7.45-730 (m, 5H), 5.06 (s, 
2H), 4.27 (t, J = 4.6 Hz, 1H), 2.00-1.92 (m, 2H), 1.76-1.65 (m, 4H), 1.55-1.43 (m, 
2H). MS (m+) m/z 276 (M+H) + . 

Step 2: benzyl Haminoc»ifconyI>7-a2^i^ 

10 (C-36) 




Cbz 

A stirred solution of 7~[(benzyloxy)c^ibonyl3-7-azabicyclo[2.2.1]hq>tane-l- 
15 carboxylic acid (C-35) in dioxane was treated with pyridine (0.8 eq.) and B0C2O (1.5 
eq.), then ammonium bicarbonate (1.46 eq.) was added and the mixture was stirred at 
room temperature for 15 hours. Dioxane was concentrated and the residue was taken 
up in ethyl acetate, washed with HC1 IN and brine and dried oyer Na 2 SC>4 to give, 
after filtration and concentration, the tided compound (C-36). 
20 *H-NMR (DMSOd* 300K, 300MHz) 5 7.42-7.28 (m, 5H), 7.18 (bs, 1H), 7.00 (bs, 

1H), 5.05 (s, 2H), 4.28 (t, J = 45 Hz, 1H), 2.00-1.90 (m, 2H), 1.77-L60 (m, 4H), 
1.52-1.40 (m, 2H). MS (EI+) m/z 275 (M+H) + . 

Step 3: benzyl l-<3rano-7-azabi<^lo[2.21]heptan^^ 



25 




Benzyl l-(ammocari>onyl)-7-a2^ (C-36) in 

dichloromethane was treated at 0 °C with Et3N (2.1 eq.) and trifluoroacetic anhydride 
(1.1 eq.) was added dropwise. The reaction mixture was stirred at 0 °C for 30 minutes. 
Then, it was diluted with dichloromethane, washed with saturated NaHCCb solution. 
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H2O, brine and dried oyer Na^SO^ filtration and evaporation afforded fee titled 
compound (C-37). 

^-NMR (DMSCkk 300K, 300MHz) 5 7.42-730 (m, 5H), 5.14 (s, 2H), 4.32 (t, J = 
5.0 Hz, 1H), 2.2-158 (m, 4H), 150-1.70 (m, 2H), 1.62-1.45 (m, 2H). MS (EI+) m£ 
5 257(M+H) + . 

Step 4: dimethyi-2-{ [(amino{7-[(benzyloxy)carbon>d>7- 

azahicyclo[2JLl]hept-l-yl}m 
(C-38). 

Cbz NH 2 I 
10 COOMe 

Triethyl amine (1.5 eq.), hydroxylamine hydrochloride (1.3 eq.) were added to a 

solution of benzyl lK^^o-7-azaWc^clo[2.2J]heptane-7-<^rboxylate (C-37) in 

absolute methanol. The mixture was stined at room temperature overnight The 

solvent was removed under reduced pressure, the residue was dissolved in chloroform 

15 and treated with dimethylacetylene dicarboxylate (2 eq.) for 14 hours at 60 °C. 

The reaction mixture was then concentrated and the resulting crude oil was purified 

by flash chromatography (petroleum ether/ EtOAc 1:1) to give the titled compound 

(C-38) as a mixture of isomers. 

! fi-NMR (DMSOd* 300K, 300MHz 5: 7.41-7.25 (m, 5H), 6J57 (bs, 13 H), 6.17 
20 (bs,0.7 H), 5.66 (s,0.65H), 5.61 (s, 035 H), 5.04 (s, 2H), 435^30 (m, 1H), 3.79 (s, 
1.95H), 3.75 (s, 1.05H), 3.63 (s,1.05H), 3.60 (s,1.95H), 2.15-1.92 (m, 2H), 1.80-1.45 
(m, 6H). MS (EI+) m/z 432 (M+H) + . 

Step 5: benzyl l-[5-(beaizoyloxy)-4-hyd^ 

yI]-7-azabicyclo[2^.1]heptane-7-carboxylate (C-39) 

25 
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l^OCOPh 
Cbz O 



DimethyI-2-{ [(ammo{7-[(benzyloxy)carf^ } 
methyiidene) amino]oxy}but-2-enedioate (C-38) was dissolved ortho-xylene and 
5 refluxed for 14 hours. Solvent was evaporated after cooling at room temperature and 
the resulting crude oil was dissolved in pyridine, treated with benzoic anhydride (2 
eq.). The reaction mixture was stirred at room temperature for 3 hours. Reaction 
mixture was concentrated and the residue was taken up in ethyl acetate and washed 
with HC1 IN and saturated NaHC0 3 solution. The organic phase was dried over 
10 Na 2 S04 , filtered and after concentration and purification by flash chromatography the 
titled compound was obtained 

'H-NMR (DMSOde, 300K, 300MHz) 5 1338 (s, 1H), 8.09 (d, J = 7.5 Hz , 2H), 7.80 
(t, J = 73 Hz , 1H), 7.64 (t, J = 7.5 Hz, 2H), 7.40-7J22 (m, 5H), 5.00 (s, 2H), 4.40 (t, J 
= 4.3 Hz, 1H), 3.76 (s, 3H), 232-1.117 (m, 2H), 1.95-1.79 (m, 4H), 1.66-1:51 (m, 
15 2H). MS (ET+) mh 504 (M+H) + . 

Step 6: AH4-fluorobenzyl>5,6^ydro^ 

azabic^lo[2^.1]hept-l-yl)pyr^^ (C-40) 

20 Benzyl 1- [5-(benzoyloxy) -4- hydroxy -6- (methoxycarbonyl) pyrinridin -2- yi] -7- 
azabicyclo[2 Ji.l]heptane-7-caiboxylate (C-39) in methanol was hydrogenated under 
H2 atmosphere in presence of Pd/C 10% (10%w/w) at room temperature for 2 hours. 
After filtration and evaporation, the crude was dissolved in MeOH and p- 
fluorobenzylanrine (3.5 eq.) added. After being refluxed overnight, the residue was 

25 washed with Et2p/EP. Hie solid was dissolved in MeOH and NaCNBH 3 (1.4 eq.), 
AcONa (1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture was stirred at 
room temperature overnight. The product was purified by preparative HPLC (C18, 
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gradient CH3CNZH2O + 0.01 %TFA) to obatine the title compound (C-40) as trifluoro 
acetate salt 

'H-NMR (DMSOds, 300K, 400MHz) 6 12.9 (bs, 1H), 12.2 (s, 1H), 10.95 (bs, 1H), 
9.66 (bs, 1H), 7.47-7.40 (m, 2H), 7.21-7.12 (m, 2H), 4.50 (d, J = 6.0 Hz, 2H), 4.17 
5 (bs, 1H), 2.67 (s, 3H), 2.45-2.1 (m, 6H), 1.95-1.80 (m, 2H). MS (EI+) m/z 373 
(M+H) + . 

EXAMPLE 7B 

N-(4-flucrobenzyl>5,6-dmydi^ 
10 carboxamide. 

OH 

.OH >F 
H 





O 

Stepl: 1 -benzyl 4-ferf-butyl 2-cyano-2-methylpi perazino- 1 ,4-<licaiboxylate 

(C-41). 

Boc 



15 Cbz 

To a cooled (-75 °Q solution of IDA 2M in heptane/THF (1.5 eq) in THF, a solution 
of l-[(benzyloxy)caibon^ acid 
(Bigge et al, Tetrahedron Lett 1989, 30: 5193) in THF was added dropwise at -75°C. 
After being stirred for 1 hour at -75 °C, Mel (1 J5 eq) was added. After 2 hours at -75 

20 °C the reaction mixture was left warming to r.t, evaporated, diluted with AcOEt, 
washed with NaHCQj, water, brine and dried over Na^SO*.. The crude was purified 
by flash chromatography on silica gel (petroleum ether/AcOEt, 85:15) to obtain the 
title compound (C-41). 

! H NMR (DMSCkk, 340K, 300MHz) 5 7.45-7.30 (m, 5H), 5.19 (AA' system, J = 13 
25 Hz, 2H), 4.05 (d, J = 14 Hz, 1H), 3.87-3.78 (m, 1H), 3.66 (d, J = 14 Hz, 1H), 3.62- 
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS (EI+) m/z 360 (M+H) + . 
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Step 2 : 1-benzyl 4-tert-butyl 2-[(2>amino({ [(LE)-3-methoxy-l- 

(methoxy<^rrx>nyl)-3-oxopr^ 

merhylpiperazine-l,4-tf^ 
Boc 



5 




A solution of 1-benzyi 4-tert-butyl 2^c7aBo-2-methylpip«azine-l,4^carboxyIate (O 
41) in EtOH was added to a solution of R3N (3.2 eq) and NH2OH HQ (3 eq) in 
EtOKL The mixture was stirred 2 hr at 40 °C. After evaporation of the solvent, the 
residue was diluted with AcOEt, washed with water, dried overNaaSO*, filtered and 

10 concentrated. The residue was further dissolved in chloroform and 

dimethylacetylenedicarboxylate (1.5 eq) added to the stirred solution. Reaction was 
refluxed over night The mixture was evaporated and the residue was purified by flash 
chromatography on silica gel (petroleum ether/AcOEt, 65:35) affording (C-42). 
! H NMR (DMSOdfc 340K, 300MHz). Two sets of signals were observed due to the 

15 presence of the geometric isomers: 6 7.48-7.25 (m, 5H), 631, 6.01 (bs, 2H), 5.63, 
5.55 (s, 1H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H, at 3.79, 3.76 (s), at 3.66, 3.61 (s)), 
3.60-3.45 (m, 2H), 3.45-331 (m, 1H), LSI, 145 (s, 3H), L41 (s, 9H). 
MS (EE+) m/z 535 (M+H) + . 

20 Step3 : 1 -benzyl 4-terf-butyl 2-[5-(benzoyloxy>44iydroxy-6- 

(methoxycarbonyl) pyriruidin-2-yl]-2-ire^ (C-43) 



OH 




25 l-benzyl 4-tert-butyl 2-[(2)-amino({[(l£^ 

oxoprop-l-enyl]oxy}imino)methyl]-2-i^^ (C42) 
was dissolved in xylene and stirred at 155 °C for 8h. After evaporation of the solvent, 
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the residue was dissolved in pyridine and benzoic anhydride (1J5 eq) was added The 
reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated. The residue was diluted with AcOEt, the organic phase washed with HC1 
IN, dried (Na^C^) and evaporated. The product (C-43) was purified by flash 
5 chromatography (eluent petroleum ethes/AcOEt 70/30). 

*H-NMR (DMSOd* 340K, 400MHz) 8 12.96 (bs, 1H), 8.11-8.04 (m, 2H), 7.79.7.73 
(m, 1H), 7.66-7.58 (m, 2H), 131-122 (m, 5H), 5.03 (s, 2B), 4.00-3.91 (m, 1H), 3.80- 
3.52 (m, 7H, at 3.75 (s)), 3.47-3.40 (m, 1H), 1.65 (s, 3B), 135 (s, 9H). MS (EI+) m/z 
607 (M+H) + . 

10 Step 4: Methyl 5-{benzoyloxy)-2-[4-(^ 

2~yl]^hydroxypyrinmdine-4-carboxyl^ (C-44) . 

OH 

.OCOPh 




BocN 

NH 6 

1-benzyl 4-te/t-butyl 2-[5-(benzoyloxy>4-hydroxy^m 
)d]-2-methylpiperazine~l,4-dicarboxylate (C-43) was dissolved in AcOEt and 

15 hydrogenated at 1 atm on 10% (w/w) Pd/C over night After filtration of the catalyst, 
solvent was evaporated to give the crude tide compound (C44) . 
! H-NMR (DMSOd6 + TFA, 340K, 400MHz) 8: 8.11-8.04 (m,2H), 7.81-7.74 (m, 
IB), 7.66-7.58 (m, 2H), 4.22 (d, J = 14.4 Hz, 1H), 3.80 (s, 3H), 3.75-3.67 (m, 2H), 
3.63-3.44 (m, 2H), 332-3.24 (m, IB) 1.68 (s, 3H), 1.38 (s, 9H) . 

20 MS (EE+) m/z 473 <M+H) + . 

Step 5 : methyl 2^4^fert-butoxycarixmyl>l,2^ 

dihydroxypyrimidme-4-carboxylate (C45) 




BocN 

.N^ 6 

Crude material methyl 5-<benzoyloxy)-2-[4-(tert^ 
25 2-yI]^hydrqxypyriniitf^ obtained in step 1 was dissolved in 

MeOH , and NaCNBH 3 (2.8 eq), AcONa (3.2 eq) and HCEtO (37 % in H20, 4eq) 
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10 



15 



20 



25 



were added. The reaction mixture was stirred at room temperature. After 30 9 , the 
solvent Was evaporated and the crude solid (C-45) obtained washed with Et 2 0. 
MS (EI+) m/z 383 (M+H) + . 

Step 6: tert~butyl 3-(4-{ [(4-fluorobenzyI)aiiiino]carbonyi }-5,6- 

dihydbt>xypyrimidm-2-yl>3,4-dimefliylp (C- 
46) 



BocN 



Crude material obtained methyl 2-[4-(re7t-butoxycarbonyl)- 1 ^-drmethylpiperazin-2~ 
yl]-5,6-dihydroxypyrimi^ was dissolved in MeOH and p- 

fluorobenzylamine (5.0 eq) was added. The mixture was refluxed till the consumption 
of the starting material was completed; then solvent was evaporated and the crude 
solid (C-46) obtained washed with Et 2 0. 
MS (EI+) m/z 476 (M+H) + . 

Step 7 : 2^1^rdixnethylpipei^n-2-yl>iV^(4-fluorobenzyl>5 
dihydioxypyrimidine-4-carboxamide (C-47) 



OH 





Crude material *m-butyl 3-(4-{ [(4^fluorobenzyl)amino]caibonyl}-5,6- 

dihydn)xypyrimidin-2-yl)~3A-di^^ (C-46) was stirred in 

DCM/TFA (1:1) for 1 hour. Evaporation of the solvent afforded the crude title 

compound (C-47). 

MS (EI+) m/z 376 (M+H)+. 

Step 8: N-(4-fluorobenzyl)-5,6-dihyto 

yi)pyriniidine4-<aut)Oxamide hydrochloride (C-48) (6). 
Crude material obtained in step 2^1£-dimeftylpiperaziiH^^^ 

5,6-dihydroxypyrimidine-^^ (C-47) was dissolved MeOH and EtaN (2.2 

eq) was added. Then NaCNBEB (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in HfeO, 
4eq) were added. The reaction mixture was stirred at room temperature over night 
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The reaction mix tore was evaporated and the residue purified by preparative HPLC 
(C18, gradient of CH3CNZH2O + 0.01% TFA) to give the tide product (C-48) as 
trifiuoroacetate salt 

^-NMR (CD3CN+TFA, 280K, 600MHz) 5: 7.50-738 (m, 2H), 7.13-7.07 (m, 2H), 
4.66-4.51 (m, 2H), 4.00-3.72 (m, 4.3H), 3.60-3.56 (t, 7=12,7 He, 0.7 H), 3.49-3.44 (t, 
7=155 Hz, 1 H), 3.04 (s, 2H), 2.91 (s, 1H), 2.73 (s, 1H), 2.69 (s b, 2H)> 2.05 (s,lH) 
155 (2H obscured by solvent ). 
MS(EI+)m^390(M+H) + . 



10 



EXAMPLE 8 

AK4-Fluorobenzyl>5,6Klihydro^ 
carboxamide (D-2) 



15 




Methyl 5-{benzoyloxy)^hydroxy-2-piperi(Hn-2^ 
carboxylate (D-l)(piepaied from l-[(benzyloxy)caibonyl)]pip€ddine-2-<^rboxylic 
acid by procedures similar to those set forth in Scheme A) was dissolved in the 

20 minima] amount of chloroform. To the stirred solution were added tetrahydrofuran, 
triethylamine (5 eq.) and methyl iodide (3 eq.), and the reaction was stirred at 40 °C. 
After 30 min, triethylamine (3 eq.) and methyl iodide (2 eq.) were added and mixture 
was stirred for 30 min at 40 °C. After evaporation of volatiles, the residue was taken 
up into N-methylpyrrolidinone and treated with 3 eq. of 4-fIuorobenzylamine at 95 °C 

25 for 15 min. The title product (D-2) was isolated as its trifluroacetate salt by RP- 
HPLG (C18, watet/acetonitrile with 0.1% of trifluoroacetic acid as eluant). 



-125- 



WO 03/035076 



PCT/GB02/04742 



! H NMR (DMSO d*, 400 MHz) 8 13.1 (bs, 1 H), 12.2 (s, 1 H), 9.45 (bs, 1 H), 934 (t, 
/=6.4 Hz, 1 H), 737 (dd, 7=5.6 Hz, J=8.4 Hz, 2 H), 7.18 (t, 7=8,8 Hz, 2 H), 4.57 (d, 
7=6.4 Hz, 2 H), 4.05 (bs, 1 H), 3.61 (bd, 7= 12.4 Hz, 1 H), 3^3 JO (m, 1 H), 2.78 
(bs, 3 H), 2.16 (d, 7= 13.6 Hz, 1 H), 1.92-1.80 (m, 2 H), 1.65-1.46 (m, 3 H). 
MSm/z361(M+H) + . 



10 



EXAMPLE9 
jVK4-HuorobeiizyI>5,6-dihydroxy-2<morph^ 
carboxamide 




Step 1 : 2-(Diethoxymeuiyl)-W-(4^ 
carboxamide (E-2). 



EtO 



EtO 




To a solution of methyl 2^diethoxymethyl)-5,6-^ychxrc 
15 4-carboxylate E-l (prepared from diethoxyacetonitrile by procedures similar to those 
set forth in Scheme A) (1.0 eq.) in dry MeOH was added 4-IM>enzylamine (3 eq.), 
stining at reflux overnight Solvent was removed in vacuo and the solid residue 
washed with Bl^J and dried This material dissolved in CHC1 3 was washed wife 2N 
HC1, brine and dried over Na2S04- Evaporation of solvents gave E-2 as a brown 
20 powder. 
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1 HNMR(3bOMHz,DMSO-d 6 )S 12.62 (bs, 1 H), 1231 (bs, 1 B), 9.22 (t, J=6.2 Hz, 
1 H), 736 (dd, J=83, 5.7 Hz, 2 H), 7.14 (t, J= 8.9 Hz, 2 H), 5 r 12 (s, 1 H), 4.45 (d, J= 
63 Hz, 2 H), 3.71-3.41 (m, 4 H), 1.15 (t, J=7,0 Hz, 6 H). 
MSm/z366(M+H) + . 



Step 2 : 



10 



15 



20 



25 



jVK4-Muorobenzyl>2-formyl-5,6-^ 
(E-3). 




A solution of E-2 in 100% formic acid was stirred at 50 °C for 13 
hours. Volatiles were removed in vacuo and solid residue triturated with Et 2 0 
obtaining after drying E-3 as a white solid 

'H NMR (300 MHz, DMSO) 6 13.19 (bs, 2 H), 9.62 (t, 7=63 Hz, 1 H), 9.41 (s, 1 H), 
7.40 (dd, /= 83, 5.7 Hz, 2 H), 7.17 (t, /=8.8 Hz, 2 H), 4.49 (d, J=6.4 Hz, 2 H). 
MSiwz292(M+H) + . 



^4-Huorqbenzyi>5,6-dmydrox^ 
ylmethyl)pyriinidme-4-<»iboxanride(E-4). 

To a solution of E-3 in dry dichloroethane was added morpholine (1 
eq.), stirring at room temperature for 30 minutes. NaB(OAc>3H (1.4 eq.) was added 
and the reaction stirred at room temperature one more hour. Volatiles were removed 
in vacuo and solid residue purified by RP-HPLC on a C18 column, eluents 
water/acetonitriJe + 0.1% TFA, to give E-4 as its trifluoroacetate salt 
'H NMR (300 MHz, DMSO-d6, 330 K) 8 9.05 (bt, 1 H), 738 (dd, /= 83, 5.6 Hz, 2 
H),7.15 (t,/=8.8 Hz, 2H),431 (d,/=63 Hz,2H), 3.85 (bs, 2H), 3.74 (t,/=4.6 
Hz, 4 H), 2.98 (bs, 4 H). 
MSm/z363(M+B5 + - 
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EXAMPLE 10 
AK4-Huoroben2^)-5,6Kiihydroxyp^ 



OH 




O 



5 

Step 1 : 4^Dmydroxy^methoxycaibonyl)pyrmu add 

(F-2). 

OH 




2-Ethoxycaibonyl-4,5-mhydroxy-6-(^ 
10 1) [obtained from ethyl aimno(hydroxyimino)ethanoate (Bianco et al., Tetrahedron 
1992, 40: 6335) by procedures similar to those set form in Scheme A] was suspended 
in ddoxane/THF 2:1 and IN NaOH was added After 20 min the mixture was acidified 
with IN HCli concentrated and filtered to give F-2. 

'HNMR (DMSO-ds, 300 K, 400 MHz) 5 13.10 (bs, 1 H), 11.11 (bs, 1 H), 3.82 (s, 3 
15 H). 

MSm/fe213<M-H)-. 

Step 2 : Memyl5,6-dihydroxypyrimidme-4-carboxylate 



OH 
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A solution of F-2 in HQ IN was stirred for 6 hours at 90 °C. Hie 
reaction mixture was filtered and the solid washed with HC1 IN. Evaporation of the 
filtrate afforded F-3 as a solid. 

*H NMR (DMSO cfe 300 K, 400 MHz) 5 7.75 (s, 1 H), 3J82 (s, 3 H). 



10 



Step 3 : JVK4-Huon>benzyI)^^ (F-4). 

F-3 was dissolved in DMF and 4-fluorobenzyIamine (3 eq.) was added. 
After 2 hours at 90 °C the mixture was evaporated. The title product F-4 was purified 
by preparative HPLC (C18, 5fun, jgradientof GH3C^^/H2O + 0.01%TFA). 
! H NMR (DMSO d* 300 K, 400 MHz) 8 12.72 (bs, 1 H), 12.54 (bs, 1 H), 9.48 (bs, 1 
H), 7.77 (s, 1 H), 736 (t, J=8.0 Hz, 2 H), 7.14 (t, / =8.8 Hz, 2 H) t 4.43 (d, /=6.3 Hz, 2 
H). 

MSm/z262CvI-H)". 



15 EXAMPUB11 

3-{4-[({ [(2-cMorophenyI)sulf6nyl]amiri^^^ }-N-(23> 
dimethoxybenzyl>5,6^hydroxypyriinidine-4 carboxamide 




Step 1: &^yl2-{4-[({[(2^Uoropte 
20 diien-3-yl}-NK23-dimethoxybeaizyl) -5,6^ydroxypyrimidme-4 

carboxylase (G-2). 
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OH 




A solution of methyl 2^4-anmotin^ 
carix>xylate trifluoroacetate (1 eq.) G-l (obtained from the deprotection of the 
corresponding Boc protected compound) and 2^hlorobenzensulfonylisocyanate (1.02 
5 eq. ) in pyridine was stirred at room temperature for 12 h. Pyridine was removed by 
concentration under reduced pressure. IN HC1 was added to the residue and the 
resulting solid was collected by filtration. The solid was triturated with HjO and then 
R2O to give the title compound 

1H NMR (400 MHz, DMSO) 5 13.17 (bs, 1 H), 11.70 (bs, 1 H), 10.91 (bs, 1 H), 
10 10.80 (bs, 1 H), 835 (d, /= 335 Hz ,1 H), 8.11 (d, J=733 Hz, 1 H), 7.77 (m, 2 H), 
7.63-7 51 (m, 1 H), 7.58 (d, /=335 Hz, 1 H), 3.88 (s, 3 H). 
MSm/z485(M+H) + . 

Step 2 : 2-{4-[({ [(2^Morophenyl)sulfonyl]amm^ 

15 N^23^methoxybenzyl>5,6-dihy^ caiboxamide 

(G-3). 

A solution of G-2 (1 eqO and 23-<hmethoxybenzylarnine (1 eq.) in 
DMF was stirred at 50°C for 12 h. DMF was removed by concentration under 
reduced pressure. IN HC1 was added to the residue. After filtration a solid was 
20 obtained which was triturated with water and tiiea R 2 0. The title product G-3 was 
obtained by HPLC purification (Nucleosii, gradient McCN/HtO 30%-90% in 10 min) 
to give the title compound as a solid. 

1H NMR (400 MHz, DMSO) 8 13.03 (bs, 1 H), 12.65 (bs, 1 H), 1 1.60 (bs, 1 H), 9.47 
(bs, 1 H), 9.20 (bs, 1 H), 8.11 (d, J= 7.88 Hz ,1 BO, 8.05 (m, 1 H), 7.68 (m, 2 H), 7.59 
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(m, 2 H), 7.07 (app. UJ= 7.94 Hz, 1 H), 6.96 (m, 2 H), 4.57 (s, 1 H), 4.56 (s, 1 H), 

3.80(s,6H). 

MSm/z620(M+H) + . 



5 EXAMPLE 12 

j^^4-fluorobenzyl)-5,6K^ 
dicaiboxamide 



OH 




O O 



2-Ethoxyc»rtKrayM,5-c^ (F- 
10 1) was dissolved in DMF and 4-fluorobenzylamine (2.1 eq.) added After stirring for 
5 h at 90 °C, a further addition of 4-fluorobenzylamine (0.61 eq.) was done and the 
mixture was stirred at the same temperature overnight To this mixture, containing 
#^4-fluorobenzyl>2-emQxycar^ (H- 
2), 2-picolylamine (3 eq.) was added and the reaction was snxcedat 90°Cfor3 h.The 
15 product was purified by preparative RP-HPLC (gradient of CHjPWHjO + 0.01% 
TFA), to give the title compound (H-3) as its trifluoroacetate salt 
' % NMR (DMSO-d*, 300K, 400 MHz) 6 1250 (bs, 1 H), 12.74 (bs, 1 H), 9.81 (t, J= 
6.7 Hz, 1 H), 9.74 (t, 7= 6.7 Hz, 1 H), 8.54 (d, 7=4.8 Hz, 1 H), 7.82 (t, 7=65 Hz, 1 
H), 7.40-730 (m, 4 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.61 (d, 7=6.4 Hz, 2 H), 4.56 (d, 7=6.4 
20 Hz,2H). 

MS m/z 398 (M+H) + . 

EXAMPI£13 

2-{l-benzoyl-23^ya^lffi^ 
25 dmydroxypyrirnidme-4-carboxarmde 
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OH 




Compound 1-1 (prepared from indoline-2-carboxyIic acid by protection 
5 of the nitrogen and following procedures similar to those set forth in Scheme A) was 
dissolved in MeOHZEtOAc (1:4) and hydrogenated at atmospheric pressure on 10% 
Pd/C overnight, crude product 1-2 was obtained after filtration and evaporation. 

Step 2 : Preparation of Compound 1-3 



OH 



10 




Crude product 1-2 was dissolved in THF, followed by pyridine (8 eq.), 
and PhCOCl (4 eq_)- Crude product 1-3 was obtained after being stirred at room 
temperature overnight and solvent evaporation. 
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Step 3: 2<14>enTOyl-23^ydn>-^ 

dihydroxypynini(fine^4-caiboxamide (1-4). 
The crude 1-3 dissolved in DMF and 4-fluorobenzylamine (4 eq.) 
added The mixture was stiired at 90°C for 4 hours. The title product 1-4 was purified 
5 by preparative RP-HPLC(^ 

*H NMR (DMSO d*, 340 K, 300 MHz) 5 12.63 (bs, 1 H), 11.92 (bs, 1 H), 8.26 (bs, 1 
H), 7.45-6.96 (m, 13 H), 5.38 (dd, 7= 43 Hz, 7= 10.0 Hz, 1H), 4.48-436 (m, 2H), 
3.60 (dd, 7= 102 Hz, 7= 16.4 Hz, 1 H), 3.19 (dd, 7=16.4 Hz, 7=4.4 Hz, 1 H). 
MSm/z 485(M+H) + . 

10 

EXAMPLE 14 

iV^4-fluorobenzyl)-5,6<Iihydro 
tetxahydroquinoliB-2-yl]p^ 



OH 




The benzoyl protected pyrimidine 1-5 [prepared from 
teb^ydixquinoline-2-<^rt)Oxylic acid (Robl et al, Tetrahedron Letters, 1995, 36, 
1593) by protection of the nitrogen and following procedures similar to those set forth 
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in Scheme A] was dissolved in EtOAc and hydrogenated at atmospheric pressure on 
10% Pd/C at room temperature overnight 1-6 was obtained after filtration and 
evaporation of the organic solvent 



5 Step 2 : 



10 



15 



20 



25 



Preparation of Compound 1-7 

OH 



OCOPh 




Hie residue was dissolved in dichloromethane and picolirric acid (1.1 
eq.), l-(3-dimethyianmoprop^^ hydrochloride (13 eq.), 

hydroxybenzotxiazole (13 eq.), and diethyHsopropylamine (1.3 eq.) were added. 
Further additions of the reactants were made until complete consumption of the 
starting material. Mixture was evaporated to give crude 1-7. 

Step 3 : AK^Auorobenzyl)-5,6^y 
tetrahydrcquinoliiH2-yl]^ (1-8) 

The crude 1-7 product was dissolved in MeOH and 4- 
fluorobenzylamine (3 eq.) was added The reaction mixture was refluxed overnight 
The product was purified by preparative EP-HFLC (C18 gradient of CH 3 CNZEkO + 
0.01% TEA), to give 1-8 as its trifluoroacetate salt 

l H-NMR (DMSO-dfi, 400 MHz, 340 K) S 12.65 (bs, 1 H), 11.81 (bs, 1 H), 837 (d, /= 

4.4 Hz, 1 H), 7.92 (bt, 1 H), 7.82 (t, /= 7.0 Hz, 1 H), 7 M (d, J= 7.6 Hz, 1 H), 738 
(t, /= 5.4 Hz, 1 H), 7.27 (t, /= 5.4 Hz, 2 H), 7.14-7.10 (m, 3 H), 6.91 (t, 7= 6.7, 1 H), 
6.70-6.50 (m, 2 H), 5.45 (t, /= 12 Hz, 1 H), 4.45-435 (m, 2 H), 2.70-2.80 (m, 2 H), 

2.05 (bs, 1 H), one proton obscured by DMSO 
MSWz500(M+H*). 

EXAMPLE 15 
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2-Benzyl-7VK4-fluorobei^ 
carboxamide 




O 

Step 1: Methyl 2-benzyI-M(f^-butoxycai^^ 

5 yieuWy)pyrimidine-4-<^^ 




O 

To a stirred solution of methyl 2^benzyl-5-[(tert-^^ 
64iydroxypyrimidiri^ (prepared from B-5 in Example 3, Step 1 by 

protection of the 5-hydtoxyl group with pivaloyl chloride using a procedure similar to 
10 those set forth in Example 6, Step 2) in THF, CsCQj (2 eq.) and 4-{2- 

chloroethyl)morpholine (1.5 eq.) hydrochloride were added and mixture reacted at 60 
°Cforl hu Further addition of 4-(^^ 

complete consumption of starting material after 2 h. The mixture was then allowed to 
cool to room temperature* poured into EtOAc, extracted with brine, dried (Na2S0 4 ), 
15 filtered and concentrated. 
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Step 2 : 2-Benz>i-iV^4-fluorDbenzyi>54iydroxy-^2-morpholiii^ 
ylethoxy)pyriiiridine-4Hcaiboxam^ 

The oily resi due containing N-2 was taken into DMF and treated with 
3 eq. of 4-fluorobenzylamine at 90 °C for 1 h. The title compound (Nt3) was isolated 
5 as its trifluoroacetate salt by RP-HPLC (C18, watei/acetonitrile with 0.1% of TFA as 
eluant). 

*H NMR (DMSO-*, 400 MHz) 8 12.15 (bs, 1 15, 9.95 (bs, 1 H), 9.75 (t, 7=6.4 Hz, 1 
H), 738 (dd, 7=8.5 Hz, 7=5.7 Hz, 2 H), 134-121 (m, 4 H), 7.23-7.14 (m, 3 H), 4.67 
(bs, 2 H), 4.49 (d, J=6.4 Hz, 2 H), 4.07 (s, 2 H), 4.00-3.90 (m, 2 H), 3.70-3.40 (m, 6 
10 3.25-3.10 (m, 2 Bt). 
MSm/2 467(M+H f ). 

EXAMPLE 16 • 

jVK4-fluoroben2yl>5,6^ycbra 
carboxamide 



OH 



15 




Stepl: 



To a stirred solution of 2-[l-(dime&ylamm^^ 

dihydroxypyriinidine4-carboxainide hydrochloride (prepared as described in example 
20 4) in NMP an excess of morpholine (10 eq.) was added and mixture was stirred over 
nigjit at 100 ° C. After cooling to room temperature, title product was isolated by RP 
HPLC (MeCN/H 2 0 containing 0.1% TFA as eluant). 

*H NMR (DMSO-dc) 8 1133 (bs, 1 H), 9.41 (t, 7= 6.0 Hz, 1 H), 739 (dd, 7= 8.6 Hz, 
7= 5.5 Hz, 2 H), 7.19 (t, 7= 9.1 Hz, 2 H) ? 4.56 (d, 7= 6.0 Hz, 2 H), 3.88 (bs, 2 H), 
25 3.29(bs,2H)>168(s,6H). 
MSm/zO^+l) 391 

Tables 1 to 25 below list compounds of the present invention which 
have been prepared. The Tables provide the structure and name of each compound, 
30 the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (Mr) as 
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determined via FIA-MS, and the synthetic scheme employed to prepare the 
compound When die compound was prepared as a salt, the identity of the salt is 
included with die compound name. The synthetic scheme identified as "A*" in the 
Tables is identical to Scheme A above, except for an additional deprotection step to 
5 remove Boc, Cbz, or benzyl present from the substituent in the 2-positkm of the 
pyrimidine ring. 
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Table 1 





Structure 


Name 


M+ 


Scheme 


1 




N4>enzyI-5,6^ydroxy-2^thien-2- 
ylpyrimidme»4-<ari)Oxaniide; 


328 


A 


2 


CH 


rt-cycioocAyi- j r o-uinyui uAy-z-nncn 
2^ylpyriTmdmc^4-carboxanade 




A. 
A 


3 




ylmetfiyl)~2^en-2r-ylpyriniid^^ 
carboxanride (HQ salt) 


329 


A 


4 




5^-dihydroxy-2~thien-2-yl-N-l2- 
(trifhioromcthyI)benzyI]p)riTmidine~ 
4-carboxamide , 


396 


A 


5 




5,6-dihydroxy-2-diica-2^yI-N-[3- 
(tnfhioionhcdiyObenzyflpyi i iiudine- 
4-carboxamide 


396 


A 


6 




5,6-dilry<iroxy-NK4-me<boxybcn2yI) 

2rthie»-2^yipyrimidine>4- 

carboxamide 


358 


A 


7 




N^4m>mobenzyI>5,6-<Uhydroxy-2 
thi<»iw9-y lpyrimidinfs4-rarhnT nimdr: 


407 


A 


8 




5 t 6-dihydioxy-N-(pyridin-4- 
ylmcthyI)~2^i<^2-y}pyrimidinc-4- 
carboxamidc (HCI salt) 


329 


A 
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9 






5,6-dihydroxy-NK2-metixixybcnzyI: 

2-thicn-2~ylpyniiHdni©"4- 

carboxamide 


358 


A 


10 




OH 


N^6-dmic<hoaybCTzyJ)-5 t 6- 

dihy»lmxyJ2»ririeiw9^y1pyriin?rfinft~^ 

carboxamide 


388 


A 


11 






N-<23^inicAcMcybeozyO-5,6- 
dihydioxy~2A-thicn-2-ylpyri miriine-4- 
caiboxamide 


388 


A 


12 






5,6-(Hhydix)xy-NK2-iDethyIbeazyI)- 

2-tMe»-2-y]pyriniidiD©-4- 

caiboxamidc 


342 


A 


13 






N^4-dicblarp-6-mediyIbcnzyI)- 

5,6-dihydroxy-2-lbien-2- 

y]pydinu&te-4H»ibQxaimde 


411 


A 


14 




N^fluorobenzyI)-5,6-dihydrcKty-2 
thiea-2-yJ^yr^dnie-4-^^ 


346 


A 


15 




5,6Kiihydroxy-2-ttucD-2-yJ-N-[4- 

[triflnniTOPedyI)bea2q^pynii]ldSn&- 

4-carbaxamidc 


396 


A 


16 




bHUl*^hcnyI-2-ylinediyI)-5 l 6- 
dihydroxy-2^tiiien--2-y^)yriinidin e*4- 
carboxanridc 


404 


A 
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17 


X 




5,6^fihydioxy-N-[4KlA3- 

tiria<Iiazo^yI)bea^2-thien-2- 

ylpyrimidiDe-4-carbcocamide 


412 


A 


18 




N OH J\ 


N-{2^5-<lichlorobcnzyI>-5,6- 
dMiydroxy*2^drie^2rylpyriinKiinO M 4» 


397 


A 


19 






>H2-chlort>^-fluorobeiizyI)-5 ,6- 

dihydraxy-2-tiiie3J-2-ylpyiimidin&4- 

caiboxamide 


380 


A 


20 






hK3^on)-4-n^yIbco2yI)-5 f 6- 

dihydroxy-2-thien-2-ylpyriinidine^ 

cariwoomiidc 


376 


A 


21 




NK23-^<A^bcn^5,^ 
dihydroxy-2^tiiicn-2^yipyiiiiridni&-4- 
C3i booumnrfc 


397 


A 


22 




5 f 6^ydraxy-2rAi&2^yl-N-C2- 
e^-carixyxamtdo 


412 


A 


23 






(methylthio)benzyI>2~ttoeii-2^ 
ylpyriinidjnft-A-carboxfliniife 


374 


A 


24 






5,6-dihydroxy-N-<3-pteayIpiop-2- 

ynyl>2-thiai-2-ylpyramdine-4- 

carboxannde 


352 


A 
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25 




T 


5 f 6-dihydroxy-N-prop-2^ynyl-2- 
drien-2rylpyiiiiudiii&4Ka[baxaniide 


276 


A 


26 




o >L^#J 


5,6KHhydraxy-N-<2-hy*oxyphenyI) 

2^flric^2-ylpyrimicfine>-4- 

caiboocfinndc 


330 


A 


27 


Cm 


o 


N^l-beuaofuian-2r^niediyl>»5 > 6- 

d jTiydmxy-7^rtiiMV-7->yl pyriyTii<fiti ft-A- 
carboxazmde 


368 


A 


28 




O 


N-{3H±lorD^-fhiarobenzyI)-5,6- 

cfihydjmy-2~tfaien-2~ylpyii^ 

caxbaxannde 


380 


A 


29 


Cm* 




N~(3 ^-dichlorobenzy l)-5 t 6- 

dihydraxy-2-thieiH2-ylpyriimdiDe~4- 

caiboxanndc 


397 


A 


30 




H 


N^S^iniedioxybeiiryl^S^ 
dfliydroxy ~2-4irien-2-yJpynTnirfni e~4- 
cttfaoKMmdc 


388 


A 


31 




o 


N-(23~dihydro-l-benzofuran-5- 

ylmcthyI)-5 ( 6-d^droxy-2-dnea-2- 

ylpyrinricfino-4-carbootaiiiide 


370 


A 


32 


OH 


iQ 


N-(2rchkso-^-phenoxybaizyI)-5,6- 

dihydroxy-2-lMm-2-ylpyriinidin&4- 

carboxanudc 


454 


A 
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33 




N-(l^ipbeaylelbyI>-5,6- 

dihydroxy-2-thien-2-ylpyTimidiDe-4- 

carboxamide 


418 


A 


34 




(fihydfr0xy~2'4iHcn-2^y]pyniiiidiii&-4- 
carboxannde 


404 


A 


35 




N-(2><fimethylbcazyI)-5,6- 

ffrTiiirlrtTMii T itiirn 0. trliiniiiiiirfirm /I 
UUljrUI UAjrX/n I Uvil t**x/**j iy Jrl uuiuiiiyr 

catboxamide 


356 


A 


36 




N-<2rchl«x)^methyIbcazyl)-5,6- 

dihytiroxy-2^ttiicn-2-ylpyri]Tudfne-4- 

caiboxamMe 


376 


A 


37 




5,6-dtthydroxy-N-(pyridni-3- 
ylmethyI)-2~lhien-2-ylp^ 
caiboxanride (HC1 salt) 


329 


A 


38 




5,6^ydroxy-2rtJricxi-2-yl-N-{3- 

(trifhKMDme^boxy)bcnzyl]pjfiliiiidin 

e-4-carboxaiDidc 


412 


A 


39 




N-P-fliKm>-5- 
(trifliKHoziiedryI)baizyI>-S,6r 
dihydioxy-24hieB-^ 
carboxamtde 


414 


A 


40 




N-C^fluoro-5- 
(trifliioromethyI)beiizyIJ-5^- 
dihydroxy-2-tiiieQ-2-ylpyrimi"fftTt tv4- 
caxboxannde 


414 


A 
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41 




• F 


N-<3^-difiiiorobcnzyI>-5,6- 
dihyrfroxy-2-tiiico-2r-ylpyiimidino-4- 


364 


A 


42 


%j x 




^4-d^o^2-fliioit*cnzyI>-5,6- 


380 


A 


43 




5,6-dihydrox)^H3HDQetiK)xybenzy^ 

2-tirie»-2~yJpymmdme-4- 

carboxamide 


358 


A 


44 




N-[4~ftxiR>-& 

(triflnoroinetbyI)baizyI)-5,6- 

cfihydraxy-2-tirien-^ 


414 


A 


45 


vJ T ■ 




NK3-chloiobeQzyl)-5 t 6Kiihydro«y-2 
tfaiea-2-ylpyri mirfin rv4-carboxamide 


36Z 


A 


46 


^^^^^ 


N42r4driorobenzyl)-5,6-<fity^ 
tiuco-2-ylpyriinkfine-4-carboKamidc 


3612 


A 


47 


(j T 




5 F 6-dihydn>xy-N-( l-pbenylpropyI)-2 
tfaicn-2-ylpyrimidinc-4~carfaoxam ide 


356 


A 


48 




N-{4-fluoro-3- 
[frifliioronicthy])bcnzyI]-5,6- 
dihydroxy-2r4hien-2-'y Ipyri mkfi ne-4- 


414 


A 
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49 




bcnz^2-{4- 

[(ben^lammo)caibony0-5,6- 
dihydroocypyrimidiih"2r-yl } thien-3- 
ytcarbamate 


477 


A 


50 




dihydroxy-2^thic^2r-yipyrinudm^ 
caifeoxflnncic 


354 


A 


51 




N^flDMDboizyI)-5,6-dihydraxy-Z 
tMein2-y^yrimidme-4-<aiboxaimdc 


346 


A 


52 




5,6^ydnwcy-N-<4-hydioxy-3- 
xnetfK>xybcnzyI>2-thien-2- 
ylpyrina fipp«4-c8rti0X8iiBdC' 


374 


A 


53 

> 




N-{3,4-dichloioben2yI)-5,6- 

dihydroxy-2-ltrieii-2-ylpyriinidine-4- 

carboxamide 


397 


A 


54 




N-(4-fluorobcnzyl)-5 ,6-dihydroxy-2 
tfaicn-2-ylpyrimito©-4-<arboxaimdc 


346 


A 


55 




5,6-^ydroxy4 , H3-mtrobeazyI)~2- 


373 

■ 


A 


56 




N-<2,4-dichlorobciizyI)-5,6- 

dihydraxy-2-thicn-2-ylpyrinudine-4- 

caiboxannde 


397 


A 
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57 


gr I " 


11 


^-(3 F 4-diflDOrobenzyI)-5 T 6- 
fihydioxy-2-tlrien-2-ylp^^ 
;aibox amide 


364 


A 


58 
~59 




5 f 6^ydroxy-2^hka-2-yl-N-(2^,6 
trin^hoxybciizyI)pyriinidiiie-4- 

caiboxainide 


418 


A 




5,6-cfihydroxy-14<l- 

oaphthyhnrthyI>-2-thic3i-2- 

ylpyrinrixfine^-carboxaraide 


378 


A 


60 


<J I 




N^,4-dunctboxybenryI)-5 t 6- 
caiboxamidc 


388 


A 


61 


OH 




dmydtoxy-2-tfaieih-2^ylpyr^ 
caiboxamidc 


364 


A 


62 




F 

y 

F 


N-<2^HfiflnoiobciizyI)-5,6- 
dihydnixy-2-diicB-2-ylpyiiinidine^4- 

caiboxarmdc 


364 


A 


63 




NK4-chlorobenzyl)-5,6-<iaiydroxy-2 
ttnen-2-ylpyimiidSiie^^ 


362 


A 


64 






N-(2 t 4-difliKffobciizyl)-5,6- 

dihydroxy-2-thicn-2-yipyrimidine^ 

caiboxamidc 


364 


1 A 
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65 


1 CM X i> 


hrimethoxyfaeD2yI)pyriini<SDe"4- 
carbaxamide 


418 


A 


66 




1 


hH3^Hfimefli03^lKaizyI>-5 1 6- 
caiboxamide 


388 


A 


67 




5,6-dihydimy4^4Ha^ 
CHibomnSdB 


342 


A 


68 




N^2-ctlM>xybcn2yI^5,6^ydioxy- 

2-tbicn-2-ylpyrimidiiK>4~ 

caiboxamidc 


372 


A 


69 




o 


5,6Ktihydroxy-2-thiea-2^yi-Wthiea 

2r-ylmethyI)pyiimidine-4- 

carboxamide 


334 


A 


70 




N-bcozy^CH{[(2- 
chlorobcnzyI)aimno]caiix)nyl ) 
amino)thieo-2~yr|-5 t 6- 
dihydroxypyrimidinc-4- 


08 (M -J 


A 


71 




. .OH 

° y sss \ 


cifliydraxy-2-drien-2-ylpyrimidm^ 
caiboxannde 


354 


A 


72 


0^ 


6 CH, 


N^i^foryI)cdiyJ^5,6^ydioxy- 

Z-tfueo-lr-ylpyrimidinB^ 

carboxflnndc 


332 


A 
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73 






DO 


NK13-b<^odioxol-5-yliiiethy0-5 f 6 
carboxanndc 


372 


A 


74 


J 

u 


OH 


J 


5,6Hiihydroxy-N-(lK5K»KHl^- 
(Ebydro- 1H- I ^4-triazol-3-yI)ethy 1} 
2r4hiei^2-yir£naxnictme-4- 
carboxanndc 


349 


A 


75 








5 r 6-dihydroxy-N-<l 3-*iazol-5- 

3^niedy^2^fliieo*2~y^piyriinidiDe"4" 

carboxamide 


335 


A 


76 


K) 




jo 


5 T 6KUhydroxy-N-<2-mrlhoxybcozyI] 

2K5-nitrothiciH2-yI)pyrinridinfr^ 

carboxamxie 

■ i 


403 


A 


77 








N-benzyI-5,6-dihydioxy-2-{5- 
nitio ttrien-2r-y I)pyrinndme~4-- 
carboxamide 


3?3 


A 


78 








N-(3^cm>-4HaaclhyIbe»zyr>-5,6- 

<fihydn>xy-2*(5-mtrotHco-2- 

yl)pyriimdinp^4HcartK>xanride 


421 


A 


79 




o 




inetfayItfaieo~2-y I)pyii roM rn e-4- 
carboxamide 


342 


A 


80 




d5hydroxy-2-thia>-2-ylpyriinidm©-4- 
carboxamide 


388 


A 
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81 






H-[J^>-bis(trifluoromcthyi)baizyI)- 

5,6-41h>aroxy-2rthien-2> 

yipj-nmkanM-^aiboxaTOde 


464 


A 


82 


OH 


5,6-dihydbfoxy-NKm-mdol>3- 

yhnethyl)-2r4hieft-2-ylpyritiiidiiM>4- 

CfflfcOQfflmiAo 


367 


A 


83 


%J 




N-[lK24myI)etbyrh5,6-dihydroxy- 
2-tMen-2-ylpyrimidinc>-4- 


332 


A 


84 


Or N 


o 


5 f 6-^ydn>3cy-N-(isoxa2ol-3- 

yhncd^I>-2^ci)h2-ylpyriiiiidiiie-4- 

CBiboommidc 


319 


A 


85 




5.6-dihydroxy-N-{(4-methyHA5- 

o*a<fiflznl-3-yI)mcdiyri-2-tfuen-2- 

yIpyrinridine-4-<arboxamidc 


334 


A 


86 


ex 




5,6HEhydroxy-l^qumofin-^ 

y]mcthyI>-2-tinen-2-ylpyiimidin^ 

caiboxanride 


379 


A 


87 




>Kl-botrothieii-3-ylinethyI>-5,6- 

(fihydroxy-2rtMea-2-ylpyrnmdine^ 

cfliboommdc 


384 


A 


88 




o 


ylmetityj^-tfrien^ 
carboxanude 


367 


A 



-148- 



WO 03/035076 



PCT/GB02/04742 



89 




5,6-^hydroxy-^-< 13-tMazol-2- 
ylmgo^l^z--qiieo-z^yipyQiiuani&-*H 


335 


A 


90 




5 > 6^Bhydroxy-N-^midazoIl^ 

a || | rjrilUUI"^yiii««UIjl/'ZHXI16Ir*Z'- 

yipyrimfdhie-4'^aiboxamide 


368 


A 


91 




N-{( l>tfimcthyl-lH-pyra2oV4- 

yI)meAyI}-5^--dihydii3xy-2^tiiieiK2- 

ylpyrirmdine>4-caiix>xaimde 


346 


A 


92 


OH 


N-( 1 4)cnzDtfaien-2-yhnetfayI)-5,&- 
dihydroxy-2r4iueo-2-ylpyriinidm^ 


384 


A 


93 




5,6-dasydn^-N4(5-phcayl-l f 3A 
oxadfi^l-2-yI)nicthyIJ-2-thien-2- 
ylpyrimidin©-4-carboxaimdc 


396 


A 


94 




N-{3-chloro-2-metbyIbcnzyI>-5,6- 
d5hydraxy-2-thica-2-ylpyriiimfin©-4- 


376 


A 


95 




NK5-<±kHO-2-metiiyIbexi2yI>-5,6- 
rti hyfiraxy-'T^tfr 1 1 pxw9.~y lpyn m t rti n 
caxboxamide 


376 


A 


96 


OH 


ISK4-chloDto-2-incaiyIbeii2yI>-5,6- 

dihydroxy-2-thicii-2-ylpyriinidiiie^ 

caiboxamide 


376 


A 
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97 




N^2,5HlinjcdiyIbeBzyl)-5,6- 

(Hhydtoxy-2-tMeB-2-yipyrimidiBe-4- 

caiboxmmde 


356 


A 


98 




N^4^KmetfayIbenzyi>-5,6- 

dihydroxy-2-thie»-2-yIpyriimdine-4- 

carboxaznidc 


356 


A 


99 




N^,4^fimethyIbeiizyI>-5,6- 

dibydroxy-2-tiiiaoh2^ 

caxboxaimde 


356 


A 


100 




N-[(lK>23^ydn>-lH-mdeii-l-yO 

5,6-dihydroxy-2-thicn-2- 

ylpyrimidine-4-carboxamide 


354 


A 


101 




N^-fuiylmetbyl>5,6-dmydroxy-2- 
thico-2-y!pyriimdine-4-caibaxami^ 


318 


A 


102 




S.S^ydroxy-rHl-pbcnylethy 1 )- 2 - 
tMcii~2-yipyri]m£ne-4-caiboxamide 


342 


A 


103 


OH Chfca* 


5,6^fliydroxy-N-[(lS>-l- 
phcny!ethyQ-2-4hieo-2-ylpyiimidin& 


342 


A 


104 


^^^^ 


5,6-dihydroxy-N-[(lR>l- 
phCTyletbyl>2^en-2-ylpyriimdiDe 


342 


A 



-150- 
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105 




methyl 4-<{ [(5,6 <Shydroxy-2-thiea- 
7 -y tpyri m i ftin-4- 

yI)carboiiyI]amiuo } i£jetbyI)benzoate 


386 


A | 


106 




N^bromobcnzyi)-5 I 6HJihydroxy-2 


407 


A 


107 




N^44mmiobexi^I>-5 > 6-d0iydiQxy-2 
tbicn-2-ylpyriimdinc-4-carboxamidc 


407 


A 


108 




5,fr^hydro3V-N-[4- 

(ined9lsnl^yl)b<mzyQ-2-tiuea-2^ 

ylpyrirmftine>-4-carhoxnTTiirfft 


406 


A 


109 




5,6^Jihydroxy44-<lA3,4- 

tetrahydrOTaphthaleo-l-yl>-2-thiea- 

2^ylpyiiinidiDC~4-carboxain.Klc 


368 


A 


110 




hK(1^23^ydn>-m-indc»-l-yI} 
5,6-dihydioxy-2-thien-2- 


354 


A 


111 




5,6-dfflhydtooiy-2-4men-2-yl-N-{ [6- 
(tiiflnoiomcthyOpyrid^ 
yl]n]6d^l}pyriinidii]&4 i - -. 
caxbqxamide (HQ siatt) 


397 


A 


112 




N^(l^-dimediyl-IH-pyrazol-4- 

yI)mcthyI]-5,6-dihydroxy-2-thien-2- 

ylpyrimidine^caiboxamide 


346 


A 



-151- 



WO 03/035076 



PCT/GB02/04742 



113 




5,6-cfihydroxy-N-[(3-metbylisoxazoI 

5-yI)me%ll-2-thien-2-y^ 

4-caiboxamide 


333 


A 


114 




N-^2>dmKtboxybeji2^5.hydroxy 
6-nM^oxy-2-tMeii-2-ylpyrimidhic^4 
carboxamide 


402 


A 


115 




NKl>bcozDdioxol-5-ylmc%^ 
hydmxy-6-mclhoxy-2-thien-2- 
y Ipy i iuiidmo-4-caibcgaipide 


386 


A 


116 




NK4-#aorobea2^I>-54iydraxy^ 

n^faoxy-2^en-2-ytpyriTrri(fmcH<-- 

caiboxaniidc 


360 


A 


117 




hK2,4-<tifliKHDbenzyI>-5-hydraxy-6 

oK^hoxy-2-thieo-2-ylpyiimidine-4- 

carboxBmidc 


378 


A 


118 




4-<{ [(5,6-dihydroxy-2-thicn-2- 
ylpyrimidin-4- 

yl)caibonyOamiiJp}iiK^yDbcozoic 
arid 


372 


A 


119 




NH>C3-acctylph*aiyI)piop-2-ynyIl- 

5,6-daiydnixy-2-fliiai-2- 

ylpyrinricfiiifr4-carboxflmidc 


394 


A 


120 




5,6-dihydroxy-N-phenyl-2^hieii-2- 
ylpyrimicfine^-carfxxxaimde 


314 


A 


121 




5,6^ydtoxy^H3-mcthynxaizyl)- 

2-thie»-2-ylpyriinitfin&-4- 

carboxamide 


342 


A 



WO 03/035076 
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122 


u 


OH Jf 


5 f 6*fihy*ojg^^ 
tbiazol-4-yI)niethyI}-2-thien-2r 
ylpyrimidm©-4K2Drbozamidc (HQ 
sail) 


349 


A 


123 




5,6n(fihydraxy-N-[(4^heayl-13- 
thiazol-2-yI)methyri-2-thien-2- 
yIpyrimi{fiiie-4--carixwamide (HC3 
salt) 


411 


A 


124 


OH 

%J 


OH »j 


5,6-dihydioxy-N-[(5-methyi-lH- 
1^4-triazoW-yI)metty^ 
ylpyrraiioinc^KaiiboxamideCU^ 
salt) 


333 


A 


125 




^OH 

J3 


5,6^ydroxy-N-[(4-mcthytl3- 
thia2»l-2-yI)methyrh2-tfaica-2' 
y^pyrinndiiic^4-cariKixaimde(HCl 
salt) 


349 


A 


126 




5,6^ydbroxy-NK6,7A9-tetrahydro 

5H-benzo[7]annule»-7-yln^ 

tinen-2-ylpyriimdineH4-^^ 


396 


A 


127 


or 




5,6-dihydioxy-NK<l-n»«hyl-lH- 
pyrazol-^yl)met!iyl>2-thicn-2- 

salt) 


332 


A 


128 




5,6^ydr6xy-N^(2^)haqrl-U- 
diiazoM-y0n>cthyI)-2-thico-2- 
yjpyrimidiiK>4-<^iboxainkte 
salt) 


411 


A 


129 


OH 

OLA 
Or 


> 


5,6-dfliydroxy-N-< lH-inridazol-2- 
ylmethyl)-2-tMeD-2-ylpyiiii^ 
carboxamide (TFA salt) 


318 


A 



-153- 
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tart-butyl 3-(U(5,6-dihvdroxv-2- 
tMcxi-2-ylpyximufin-4- . . 
yOcarbonyQaniino }methyl)benzylca 
rbamfltc 


457 


A 


131 




tort-butyl [3~({ [(5,6-dibydroxy-2- 
tfaicB-2-ylpyriimdSn-4- 
yDcartxmylJanrino} 
methyl)pbenyl]acetatc 


442 


A 


132 




5,6^ydroxy-N-C2r(lH-mdol-3- 
y0bea2^Q-2^^2^yipyiimidmo-^ 


443 


A 


133 




hH3-<amiiioinethyI)beczyII-5,6- 
dihydioxy-2-thira-2-ylpyrimidinc-4- 
caiboxamide (TFA salt) 


357 


A 


134 




N-[2-(animomethyI)benzyI>-5 f 6- 

dihydroxy-2-thien-2-ylpyriinidiiic>-4- 

caiboxamide 


357 


A 


135 




5 T 6^fihydroxy-N-[2^<lH-indol-3- 
ylm^iorI)beazyI]-2^iriea-2- 
ylpyrimidmc 4-caiboxainidc 


457 


A 


136 


VET 


tert-butyl 3-(2r({ [(5,6-dihydroxy-2- 

ffn y ^£iyf iTtii/l^Tu^— 

yl)caibonyI]animo} meihyi)benzyl}- 
lBt-indole-l-carboxylaie 


557 


A | 


137 




5,6^ihydroxy-N-{HlH-mdol-3~ 

ylmcthyI)benzyI]-2-diiCT-2- 

ylpyrimidine^l-caiboxamide 


457 


A 



-154- 
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138 






tert-butyl 3-P-(U(5,6-dihydnJxy-2- 
tttien-2-ylpyi tmidm-4- 
yI)carboDyI]ainiDO } methy I)benzyl}- 
IH-mdote-l-carboocylflte 


557 


A 


139 






5 f 6Hdihydio^-N-{4KlH-indol-S. 
ylm^yI)baizyI}-24irien-2- 


457 


A 


140 






5,6^dioxy-N-{MlH-nido^ 
yl)benzyl>2^<^2-yipyrimidinc^ 


443 


A 


141 


\> 


chlorobeo2y I)amiDo]carbony 1 } amm 

o)thieo-2-yI}-5,6- 

dfliydroxypyrimidiQe-4- 


420 


A 


142 




N-<2-chlorobenzyI>-2-[3-({ [(2- 
chlorobeiizyl)ammo)caibonyl } amin 
o)thien-2-yI]-5,6- 

caiboxjmndc 


42(1^1 


A 


143 


CO 


5,6-dihydroxy-N-mcthyl-N-(l- 
imphthyimethyI>2-thien-2- 
ylpyri mi dine*4~carixxximiide 


392 


A 


144 


OH a** 

CO 


5,6-dfliydro3gr-N-[(lR)-Hl- 
napbthyI)cthyI}-2-tiiien-2- 


392 


A 



-155- 
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145 


CO 


5,Mhydroxy-N-{(lS)-l-(l- 

naphtbyI)ethyI]-2-thien-2- 

ylpynimdmc-4-caiboxamidc 


392 


A 


146 




5,6-(fihydraxy-N-[(IR>-2-hydioxy-l 
pheajdetfayI>2-ti3iaj-2-ylpyrimidn^ 
4-€ail)oxanude 


35» 


A 


147 




5,6<fihydroxy-N-{2K2- 

mcthoxyitoyO^Q-2-thica-2- 

ylpytnnidme^4-<^rbootamide 


372 


A 


148 




5 F 6^fihyd2Dxy-H4X4- 

nitrophenyl)etJiyl]-2^iiica-2- 

ylpyriniidnie-4-^aibaxanBde 


387 


A 


149 




5,6-dihydioxy-N-[2-<lH-indol-3- 

yI)ediy^2rthien-2^ylpyiimidine-4- 

cfflboQutnricfe. 


381 


A 


150 




5,6-dihydroxy-N-[2-(5-mcdK>xy-lH- 

iiMJoI-3-yl)cAyl}-2-tiucn-2- 

yipymnidine-4-caibaxamidc 


411 


A 


151 




5,6-dihydroxy-N-I3-<2- 

axopynxjtidn>-l~yl)pix>pyl]-2r4taei>-2 

yJpyrnmdme-4-caiboxaniidc 


363 


A 


152 




5,6-dihydroxy-N-[(lI0-H4- 

metiMocyphenyI)cdiy[)-2^faien-2- 

ylpyrimidine-4-caiboxaniide 


372 


A 



WO 03/035076 
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153 




1^13-bca2odkKol^ylmEtbyI>-5,6 
dihydroxy~2-tfaico-2^ylpyrimytine^4- 


372 


A 


154 




N<2^bcn2ylphcnyO-5 t 6-dihydnKy- 
2-thi cn*»2-yypyi iiimfii>o-4- 
carboxanndc 


404 


A 


155 




N^4-boEylphcnyI>5,6Kfihydroxy- 

2-tMea-2-ylpyrimidmc-4- 

carboxamidc 


404 


A | 


156 




N-(23-dihydro- l,4-beazodioxin~2- 
ylincthyl)-5,6-dihydn>xy-2~tbica-2^ 
y^iyriiniifiDC'4-caiboxanride 


386 


A 


157 




5,6>diliydxoxy-N-[(l-pydmi(fin-2^ 
ylpiperidm-3-yI)m£thy^ 
ylpyri rnidintvl-caiboxflmide (TFA 
sah) 


413 


A 


158 




5,6-dihydroxy-N-[(4- 
phcnyhiK>rphoIiD-2-yI)rncthyI]-2- 


413 


A 






(TFA salt) 






159 




5,6^ihydroxy-N-<2- 

pheaylcyciofffc^yI>-2-thien-2- 

ylpyrimidin&4-caiix>xamide 


354 


A 



-157- 
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160 




5,6-dihydroxy-N-[2-<2-phciiyt- 1H- 
yIpyiiiuidme-4-caiiM3xanndc 


457 


A 


161 




N-{(1 S>- l-baizyW^iydroxycthyi]- 
5,6^tihydroxy-2rAicn-2r- 


372 


A 


162 




5,6-dflrydroxy-N-[(lR)-l-(3- 
nK^boxyphcnyI)etfayI}-2-tirieii-2- 


372 


A 




ylpyrimidine~4Kart^ 


163 




5 ? 6^ydrbxy-N,[(lSH-C3- 

methoxypfaenyl)cthyri-2-tiiien-2- 

ylpyrimidinc-4-caiboxaniide 


372 


A 


164 




5,6-dihydioxy-N4(lS)-2rhydiOTy-l- 
phenykthyq>2^tfMcn-2"yipyriTirirfTfwv 
4-caiboxamidc 


358 


A 


165 




5,6^ydrooq^JH(lI^2S>-2^ 
hydrmy-23-^ydro-lB-inden-l-yI] 
2-tbi e^2-y Ipyrimidin e>-4- 


370 


A 


166 




tert-butyl 2~( { 2-[4-(anriDOcarbony I)- 
5,6-djhydroxypyrimi d i n-2-y l}tfaieo-3 
yl}amino>2-axo-l- 
phcnylcthylcarbaTTiatc 


486 


A 
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167 


^^^^^ 


2r&- 

{ [ainmo(phenyI)aoetyQanuno}tloea- 
2-yI>-5 f 6Hfiliydnw3pyrimi^^ 
caiboxamidc (TFA salt) 


386 


A 


168 




2-0- 

{ [anriiK)(phf«yI)accty I]amino } thien- 
2ryI>-N-bciiryl-5,6- 
dihydroxypyrimi dmM- 
caiboxamidc (TFA salt) 


476 


A 


Table 2 


1 




N^3-chlorobeii2yl>-2-{4-[({[(2^ 
chloropbenyl)saIfoiiyI]ainiDO } cartx) 
nyI)ammo]ttBen-3-yl>-5 f 6- 
dihyd^oxypyrimidme-4- 
carboxamide 


594 


G 


2 


OH 


N4)«i2^l-5,6-daiydroxy-2-thieii-3- 
ytpyHmiftinr^carhoxaniidb 


328 


A 


3 


.i? 


dkhlorobcn2y I)amino]cartx)nyl ) 
amiiM5)thici>-3-ylJ-5,6-<fihydroxy-N- 
in^y lpyrimidme-4-cacrbox ami de 


468 


G 



-159- 
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4 




2-{4-[({[<2- 

chloropheiiyOsulfbTiyQaiimio} 
caibonyI)ammo]thico-3-yl}-N^3- 
(fimetboxybenzyO-S^ 
(fihyclroxypyn rnidine-4~ 
carboxannde 


620 


6 


5 


I ° 


NMjen2yl-2<4- 

{ [Q)ciu^lainiiK>)c8tbooyI)dn)ixio } -3- 

tMcnyI)-5 I 6-cfihydroxy-4- 

pyriintdiDccaifeoxaniide 


476 


G 


6 




2-{4-[({[(2- 

chkxopheny Osutfbny IJamino }caibo 

nyI)ammo]thie»-3-yl}-5,6- 

cfihydroxy-N-(2- 

phenyletfayt)pyiimidine^4- 

carboxanride 


574 


G 


7 


o . 


2r{4-[({[<2- 

chlorophcjiyI)salfonyI] amino} 
cadxmy0ammo]&ieii--3-yl}-5,6- 
dihydroxy-N-rpetiiy Ipy i i 1 1 i id ttkv4- 
carboxamidc 


484 


G 


8 




N-bcnzyl-5,6-dihydrDxy-2-[4- 
(U(thieo-2- 

ylmediy I)aimno]cartxH] yl } amino) thi 
ea-3-yI]pyimiidmc-4Kaiix»camide 


482 


G 



-160- 
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5,6Klihydroxy-N-methyL2-[4- 
({ [(phenyIsalfbnyI)an^tto)caiboiiyl } 
amnK>)thien-3-yI]pyiiiiDdme^ 
carbaxamide 



450 



Table 3 




N-(3,4-difliiraobciizyI>-5,6- 
(Ehydroxy-2-<13-tbijazol-2- 
yI)pyrimidinc-4-carboxaniidc 



365 




N^4-fhiCHt)bai2yI)-5,6-dihydroxy-2 
( 1 3-thia2X)l-2-yI)pyrimidiiie-4- 
cait xixfliittd c 



347 




N^,4^diloiDbeiizyD-5,6- 
<Khydraxy-2K13-&ia2ol-2- 
yI)pyiiniidine-4-Ciiil>oxainidc 



397 




N-<2-€lboxybcj^l)-5 ? 6-dihydroxy- 

2^13-lbia2»l-2^yI)pyrinridino-4- 

caiboxamide 



373 




N^flucBnobcnzyI)-5,6-<fihydraxy>2 
(1 3-thia2ol-2-y0pynimdinc-4- 
caiboxamide 



347 



-161- 
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6 






N-{2,4-difluarobcnzyl>5,6- 
dihydroxy-2r<13-thiazol-2~ 


365 


A 


7 






5,6-<fihydroxy-N-{l- 

paphthyliiKJly^2^3"thiflzol-2^ 

yl)l^mwfine>^-<agboxaimde 


379 


A 


8 






^^2-cfaloral)eIl2^5•6^flqrd^^xy-2 
(!3-<hia2^2-yI)pyriiuidiiic-4- 
carboxainide • 


363 


A 


9 




5,6-dihydroxy-N^iiicthoxybcnzyi] 

2r<13-tlria2ol-2ry0pyiimidme-4- 

carboxamide 


359 


A 


10 






NHC4-chIaiobc^I}-5,^^ 
caiboxamidc 


363 


A 


11 


OH 


N-<3^Aloro-2^methyIbeDzyI>-5,6- 

dihydroxy-2^13-ttuazol-2- 

y^pyriniidme--4-carboxamide 


377 


A 


12 






N^2><iiflaorobcnzyI>-5,6- 
dihydroxy-2-<JU3-^ria2ol-2- 
yI)pyriimdine-4-<aitx>xmmde 


365 





-162- 
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13 




N-[4-flnon>-3- 

(trifluortnnelfayl)benzyIJ-5,6- 

(fihydraxy-2-<13-&iaz»^ 

yf)pynrnidni<vd-carhfTXHniid& 


415 


a : 


14 




N-{3-flnoro-5- 
(triffauHomediyObenzyIl-5,6- 
<ffliydroxy-2<13-&iazol-2. 
yi)pyiimidiDe--4~carboxflinide 


415 


A 


15 




hK3,4-dimettotybcnzyI)-5 f 6- 

dhydio3cy-2^13-tfaiazol-2- 

yI)pyiimidmc-4-caiboxaiiiide 


389 


A | 


16 


OH 

F 


5,6^!ihydioxy^2r<13-<Wazol-2.yI>- 

(trifluoromethyObciizyOpyriimd^ 
4-caiboxamidc 


397 


A 


17 


OH F 


N^>dffluorobciizyI>-5 f 6- 
yI)pyiiimdmo-4-cflrbc)Xfliiddc 


365 


A 


18 




5,6-^fihyd^oxy->H3--metiK)xybcnzyl3 

2r(13-tbiflzol-2-yl)pyriiiiidiiie-4- 

caiboxamldft 


359 


A 


19 




l^,4-dimcthylbeiizyl)-5 t 6- 
dihydroxy-2-(13-tfuazol-2- 


357 


A 



-163- 
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20 




mwn2yM t 6^ihydioxy-2r<U- 
caiboxamide 


329 


A 


21 




N-<l-bajzotbiai-3-ylinedtyI>-5 > 6- 
aiujrvu uAjr ~x^x>3~uu4MA»irx^ 
yPpydinidine-4Hcarboxaimdc 


385 


A 


22 




'in 1 _ ■ ,, 1 /I 0_ rtttavnl O 

(nnyaroxy-Z-v. 1 ^J-uiLazo A-z^- . 
yI)pyriinidmc-4-caiix)xamide 


355 


A 


23 




N-<23-dihy dn>- lH-inden-2-y I)-5 ,6- 
<finyaraxy-2K 

yI)pymDidine-4-caiboxamide 


355 


A 


24 




5,6-dihydroxy-N-<4-mctboxybenzyl) 
xr^Xyj-tniflzoi-z-yi /yyn nucinio^- 


359 


A 


25 




hH3^ilOTO^me4hylbenzyI>-5,6- 
dlhydroxy-2~(l 3-thiazoI-£- 
yI)pyriiiri<tin&-4-caiboxmnide 


377 


A 


26 


.or t ^ 


N-[4-flDan>-2- 
(triflDorra^hyl)bcn2yl>5,6- 
dihydioxy-2r<l 3-tfnazol-2- 
yI)pyriniidme^aitoxamide 


415 


A 



-164- 



J 
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27 


OH 


N-<23-dimcdioxybcn^5-5,6- 
dihydroxy-2-<l 3-tbia2Bl-2- 
^)pynimdine-4-caiboxaixddc 


389 


A 


28 




^134wnzodka<^5-ylmethyI)-5,6 
dihydroxy-2K 1 3-tfaia2»l-2- 
yI)pyrnmdme-4-carboXHmid£ 


373 


A 


29 




5,6^ihydroxy-2-<13-tMa2»l-2^yI>- 

trimedioxybaizyl)pyriimdfin&-4- j 
caxboxamide 


419 


A 


30 




N^4-dimcthoxybcnzyl)-5 t 6- 

dihydroxy-2^13-4hiazol-2- 

yI)pyriinidiDC--4-cartK)xaiiiide 


389 


A 


31 




N-bcnzyl-5,6-daiydioxy-2r<6- 
metfaoxy- 1 3-beazotiriazol-2- 
yI)pyriinidine-4-caiboxaniidc 


409 


A 


Tabl 


- - 




1 




NK4-flDorobcnzy^-5,6^ihydiO(xy-2 

(2-me&yl-13-tiriazaM- 

yJ)iyrimidme-4--cari)Oxaniirfc 


361 


A 


2 




N^2,4-difluorobcnzyl)-5,6- 

dihy(fat>xy-2K2-metbyH3-thiazoH 

yi)pyriniidine^4-caiboxamide 


379 


A 



-165- 
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3 




N-bcnzyl-5 > 6-dihydroxy-2-(2- 
4*^flrt)QX8imdc 


343 


A 


4 




N-(l 3-bcn2»dioxoI-5-yImeliiyi)-5,6 
(£hydroxy-2-<2-metbyl- 1,5-thiazo W 
yI)pyrijmidine-4*caTboxaniidfi 


387 


A 


5 




N-(23-<finaeAootybenz^)-5,^ 

(fihydroxy-2r<2-mctfayl-13-tbiazoM 

yI)pyrimufinc-4-caiboxa]iiide 


403 


A 


TableS 


1 




N-bcnzyl-5 f 6-d3iydTOxy-2-(2- 
m^yIphenyDpyrinridine-4- 
carboxanndc . 


336 


A 


2 




hH2HrtboxyboizyI>5,6^dihydroxy- 

2^-n^yIpbenyI)pyriiiudnM>4- 

caiboxaimdc 


380 


A 


3 




N-[4^HOTt>-3- 

(tnfiDQroinetfay])beiizyQ-5^- 

<fihydroxy-2-<2- 

inctfay!phmyI)pyrimidiiic-4- 

carboxamide 


422 


A 


4 


ch, \ \\ 


N-(4-fhiorobenzy I)-5 ,6-dihy droxy-2 
(2-methyipbcny0pyrimidnic>4- 


354 


A 



-166- 
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5 




dihydroxy-2-(2-- 
TT K?tbylphffnyT)py r ' mtitira>-4- 
carboxamide 


396 


A 


6 




hK3-chlaro-4-methylbenzyl>5,6- 
<tihydroxy-2-(2- 
mctiiylphefliyI)[>yn.TTitdin&-4- . 


384 


A 


7 




2^(2^inediy^henyl)pyiiimdine^ 
carboxflmide 


366 


A 


8 




N-<3 f 4-difh!orobcnzyI)-5,6- 

dBhydroxy-2-<2- 

memyJphenyypynmiaine^ 


372 


A 


9 


OH 


N-C2,4-drfluorobcnzyl)-5 f 6- 
dihydroxy-2-(2- 

■ ■i ■tin ilnli^mrT^i mi in uiltlW A 

Tufa nyipncnyi /pyuimuiuc^t- 
caibaxamide 


372 


A 


10 




N-benzyJ-5,6-<iihydroxy-2- 
pheoylpyriimdme-4-carboxaiiude 


322 


A 


11 




N-<23HiimedK>xybcDzy0-5 T 6- 
dihydroxy-2- {2-[(pyridin-2- 
ylcaibonyI)amino]pheiryl ) pyrinridin 
6-4-caiboxamidc 


502 


I 


1? 




N-[4-fluom-2- 

(trfflDoromcthyI)bcozyr|-5,6- 
dihydroxy-2-<2- 
mcthy^henyl)pyrimidin&4- 
ca rixyy a Tif*f 1 


422 


A 
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13 




N-{23-dihydro-m-4ndca-2-yI>-5,6- 
d5hydroxy-2-phtajylp> i iiuMinft-4- 
carboxamidc 


348 


A 


14 




N-<2>4inxdxi^beDzyI>-5 v 6- 

dfiltydnx>cy-2rj^beiiyIpyiiimdii>c-4- 

caiboocamide 


382 


A 


15 




N-(23^hnediaxybeozy0-5,6- 

dShydroxy-2-{2- 

(istmicotinoylainino) 

phcnyIJpyrinridin©-4-caiboxai!ikIe 

(HCLsalt) 


502 


I 


16 


^° 


dicfalo^)ch^])aamio}caibonyl}aim 
no)phenyQ-5,6- I 
diliydroxypyriimdni©~4- 
caiboxamide 


538 


G 


17 




benzyl 4-{[CM4- 
[(benzylam^K>)caIbcmyI}-5, [ 6- 
dihydroxypyrimidin--2- 
yl}phenyI)ainino)carbonyl}pipcridi 
no-l-carboxylate 


582 


I 


18 




I>Wjciizyi- j,f>-Cai^urtixy-zri^z^ 

naphtb3dmetboxy)phenyIIpyriimd5n 

e-4-carbaxannde 


AIR 


A 

A. 






N-be^zy^2^2-<{[a5- 
dichlcffobCTzyI)araiiio]caibonyl } ami 
nq)pheiiyQ-5,6- 
dihydroxypyriiiiidin&-4- 
carboxamide 


538 


G 
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20 




£hydroxy-2r{2r{(pyridm-3- 
ylcarbonyI)gmgK))pfeepyi}py''''^^ 
e-4-cait>oxamide (TFA salt) 


502 


I 


21 




N-{2-[4Kanmiocaibany!)-5,6- 

dihydroxypyrinui3&Q~2'' 

yOphenylJphcnyblaiiinainide 

(TFA salt) 


394 


A* 


22 




tert^butyl M{3-[4^aminocaibonyI)- 
5,6^yditwypyrinridm-2- 
yI]phenyl}anrino)-3-oxo-l- 
pbcnylprop-2rylcaibamate 


494.2 


I 



1 




hH3-chlOTC»-4-fluoiobcnzyl>5,6- 

dihydioxy-2r(3- 

meAylpheny^yriBndine-4-- 


383 


A 


2 




dihydroxy-2^3- 
mediy^>benyI)pyiinridiBj&4- 

caxboxamtde 


384 


A 


3 




^4-floorc^xmyI>-5 f 6^ftydraxy-2 
[3-<motpholm-4« 
yhnethyI)phcnyQpyrniii(lme-4- 
carboocanridc (TFA salt) 


439 


B 


4 




h^3^orobea2yl)-5,6Hfihydraxy-2 

(3nx^ylptoyl)pyrimidiii&4- 

carboxaraide 


370 


A 



-169- 
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5 




2- { H(^^y lamin °) me % I ]p lieii y 1 3 

N-<4-fluorobenzyl)-5.6- 
dihydroxypyrimuime-4~ 
caiboxamide fl^A sak) 


425 


B 


6 




N-benzyl-5 f 6-dihydroxy-2-(3- 
uitrophcny I)pyriini dmc^4- 


367 


A 


7 




[(dicthylammo)incdiyriphaiyl}-5 > 6- 
(fihydraxypyiinndii)©-4- 
carfjoxanride (HQ sah) 


455 


B 


8 




[(dnsopropylamiro^^ 
5,6-dihydroxypyrinridiiie-4- 
carbaxmnide (HCl salt) 


483 


B 


9 




N-boozyl-5,6-<iihydroxy-2K3- 
methy Ipheay I)pyrimidiiie~4- 
caiboxamide 


336 


A 


10 




dihydroxy-2-(3- 
metfiylpbenyl)pyrimidiae~4- 


412 


A 


11 




^4-flwwobcn2yl>5,6-diliydiQxy-2 

{3-[C2HDKO|J5yiidiii-lC^H)~ 
yl)nK5tbyI3phenyl}py^^ 


447 


A 


12 




5,6Kiihydroxy-N-(2-iiic&oxybenzyi; 

2r<3-n^yIplMfflyi)pyriimdineM4- 

carboxannde 


366 


A 



WO 03/035076 
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13 


r 3 


SWwizyl-5,6-dihydroxy-2-{3- 
pyirolidin-1- 

^lmediyl)phenyi]pyiiimdine-4- 
arfxaaniidc(Hasalt) 


405 


B 


14 


r 

V 


(dimcdiylaniino)inetby IJphenyl } -N- 
4-flnorobenzyI)-5,6- 
lihyrfraxypyrimidinc-4- 
cazbaxaxixide (TFA salt) 


397 


B 


15 

j— j 


r 


l(2H)-yi)mcthyQphenyi}rc^^ 


477 


A 


10 


OH 


h^3,4-diliiMMt)bcnzyl>5,6- 

l(2HHi)nHAyI]phe^ 
4-caiboxamide 


465 


A 


n 




(ttiflaoiomethyl)bcnzyIl-5,6- 
dihydroxy-2r.{3-[(2Kxxopyridm- 
l(2H)-yl)nic&yQphenyl}pyiim 
4-caifaof3cangdfi 


515 


A 


18 




N^23-4imetiqrIbai2yl)-5,6- 

dihydroxy-2M> 
methylpto^)pyrimidine-4- 

caiboxamide 


364 


A 


19 




2^3-lHomapbcayI^>M23^y<^ 
lH-inden-z-yl>- j ,o- 
dihydraxypyiinudiiie-4- 
caiboxanridc 


426 


A 


2C 




N^4-flnoroben^)-5,6^droxy-2 

yl)ineAyijpheayl}pyrni^^ 
carboxamide (TP A salt) 


452 


B 
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21 




N^fhiarobcnzyI>-5,6-dihydroxy--2 
R-foiperidro-l- 

ylmethy!)i^yIIpyrimidinc-4- 
caiboxaimde (TPA salt) 


437 


B 


22 




N^l^-bcnzodiQxol-5-ylnieflQd)-5 f 6 

rf I h vrl m TV-?- f ^-.lYO-rrTfirrvriifin- 
l(2H)-yl)nK^hyi]phcnyl}pyriimd^ 
4-caiboxamide 


473 


A 


23 




b^3-<iloio^metfayIbeozyO-2- { 3- 

T/*i C ill hi nil minium* ii f ill 1 

yI)metbyflphenyi}-5,6- 
dihydiuxypyriniidinD-4- 
csibaxaimde (TFA salt) 


496 


B 


24 




N-bcnzyl-5,6-diliydbroxy-2-{3-[C^ 
oxopynautt- 1 

y0n^yQpbc^l}pyrimidiii©-4- 
caiboxannde 


429 


A 


25 




N-<2 T 4-dimethQxybenzyl)-5,6- 

l(2^yl)medtyljphenyl}pyriiiridm& 
4-carboxamide 


489 


A 


26 




N^23^in>^xybciizyI>-5,6- 

itih wkni v-IE^T^-fn viroliflm- 1- 
iiui yui iu jr "T*aF j **t^* 

ylmc^l)phca^)pyrimidinfr4- 
carboxamide (TFA sajl) 


465 


B 


27 




2-{3- 

[(diisopropylamiiio)mcthyl}phciiyl } - 
N-(23-<HmctiKxxyben^ 
dihydroxypyrimidinfr4- 
caiboxanridc (TFA salt) 


495 


B 


28 




5,6^iihydioxy-N-{3-metboxybcnzyr 
2-{3-[<><mopyrid^ 
yl)methy I)phenyl } pyrimidine-4- 
caiboxamide 


459 


A 
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WO 03/035076 
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29 




N-<2>dimcdio3cybeazyI)-5,6- 

dihydroxy-2r<3- 

metfaylpbcnyl)pyriimdme^4> 


396 


A 


30 




<fihydroxy-2*{M(2ra^yrid^ 

l<2H}-yl)inetfayq^^ 

4-carbaxannde 


489 


A 


31 




5,6-^hydroxy-2-(3-0ietbyiphcayI)- 

N^3-phenylpiop-2-ynyI)pyiimidinc- 

4-caibaxfimide 


360 


A 


32 




N-bcnzyl-2-{3- 

[(d^nethylanriiio)iiiethyI}pheayl}- 
5,6^ydro^yriinidiiie-4- 
caiboxanridc (TFA salt) 


379 


B 


33 


r 


N-bcoayl-2-CH{[(3.4- 
(Uchk)robeiizyI)aiiiino]caibonyl}ami 

no)pbc&yI]-5,6- 

dihydroxypyrinridine--4~ 

carboxamidc 


539 


G 


34 




N-beIIzy^5 f 6-dihydIOxy-2-C3- 
(piperidin-1- 

yhnrthyI)phcnyQpyrimidmc-4- 
carboxuraide (TFA salt) 


419 


B 


35 




N-bcnzyl-2-{3-[C34- 
diniediylpiperazin-1- 

_ »^ il n 1 _.. .,11 C /Z 

yl)mctnyl]pncayl }0 ,o- 
dihyciroxypyiiniidiia-4- 
caitaxanride (TFA salt) 


448 


B 


36 




2.(3- 

[(djmethylammo)iiiethyI]pheny I } -N 
|3-fluoro-4-(trifluoiome&yl)beazyI] 
5,6^dibydioxypyiinudinc~4- 
carboxamidc (TFA salt) 


465 


B 
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37 




4^23-<ti0iedK>xybcnzyl>-5,6- 
lfliydioxy-2r|3-<pipendm-l- 
rlmethyl)pbenyl)pyrinriduie^ 
aiboxanride (TFA salt) 


479 


B 


JO 




sl-(23HliiiKfliaxybcnzyI>-2r{3- 
(dm^ylanimo)iDcdiyQptien^}- 
),6-dihydroxypyrinudiiie-4- 
Mibajcamide (XFA said 


439 " 


B 


39 




^{34(<jie<bylaniii^^ 
N-<2>dimc<hoxybai2^ 
fihydrorypyrinridinB-1- 
cartxjxaimdcCIFAsalt) 


4S7 


B 


40 




N-<23-dimedioxyben2yl)-5 f 6- 
dfliydroxy-2r<3-{[(2,4^- 
trichloropheay I)thio}metfay 1 } phenyl) 
pyrinridine-4-caiboxanjidc 


607 


B 


41 




5,6nimytoxy-2r<3-iiitrophcnyI)-N- 
prop-2^ynylpyrimidme~4- 
cflrboxflimdc ■ 


315 


A 


Tab 


Ic7 _^ 






1 




N<4-fluorobcnzyIV5 > 6^ihydioxy-2 

(4HX^ylpbcoy6pyrinn* ,ie ^ 
caiboxaimde 


I 354 


A 






N-(2,4-difluorobeaizyl>5,6- 

dihydroxy-2-<4- 
methy!pheoyl)pyrinri(liiK>4- 


372 


A 
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3 


f OH ^ 


5,6-dihydrDxy-2-<4-nKdiylphcnyl)- 

trifluonHiietfayl)beazyQpyrimidn^ 
4-carboxamide 


404 


A 


4 




(triflooionM5thyI)benzyI]-5 t 6- 

dihydiaxy-2-{4- 

aaediytpbenyOpyriTTiidme^ 

caiboxanndc 


422 


A [ 


5 




^4^iilOTobeozyI^5,6^ydraxy-2 
(4-n^diy^phenyI)pyrinddm&4- 


370 


A 


6 




N^13-bcnzodiaJcol-5-yhiicthyI)-5,6 

dihydroxy-2K4- 
methylphcaiyI)pyriiiridiiic>-4- 

caiboxamide | 


380 


A 


7 




NK3K±lor(Hi-mctii^bea2yI)-5 t 6- 
ctihydroxy-2-[4-(pyirolidin-l-* 
ybnc&yI)phcoyQpyrimidnie-4- 
carboxanride (TFA salt) 


453 


B 


8 




hH4-ffoorobenzyl>-5,6-fihydroxy-2 

[4-(pynolidin-l- 
yhn£iiiyI)pbcay0pyinnidin©-4- 

carboxamidc (TFA salt) 


423 


B 


9 




rfihyrfmxy-2^[4^moipholin-4^ 
carboxamidc (TFA salt) 


449 


B 


10 




N-<2r^xybenzyI^5,6-dihydioxy- 
2-{4-<morphoUi>-4- 
yime*hyI)pheayQpyrim^ 
carboxamidc (TFA salt) 


465 


B 
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WO 03/035076 



PCT/GB02/04742 



11 




Qinyui^JAJf~Xr|^r^IIBOI|#l K 1 1 1 1 1— f— . 

yhnc%I)pbcnyIlp>TiimdiiH^ 
carboxamide (TFA salt) 


469 


B 


12 


^% 


K^4-fimuoben27l)~5,6-dibydiQxy*2 
[4-(nKHphoIin-4- 
ylmt^yl)phcnyl]pyiimidine^4- 
caitxwamide (TFA salt) 


439 


B 


13 




hH3^orc*enzyO-5,6KUhydroxy-2 

(4-metfaylpbenyl)pyiirnidtTKv4- 

carboxamide 


370 


A 


14 




N^,4^if3uorobenzyI)-5,6- 

dihydroxy-2-<4- 

memyrprK»yi)pyriiiridme^ 


372 


A 


15 




[(dimemyiainmo)^^ 
(3,4-<iimemyIbcnzyI)-5 t 6- 
dihydroxypyrinudine-4- 
carboxamidc (TFA salt) 


407 


B 


16 




[(dim^yiammo)memyl}phenyI}- 
5 T 6~dihydraxypyriimdin£-4- 
carboxamidc (TFA salt) 


427 


B 


17 




N-O^orcHl-mc&y Ibenzy I>-2- { 4- 
difittivlamino)mrthvl}phcnyl } -5,6- 
{fihyrii^xypyr^^dmfti 4 
carboxamide (TFA salt) 


455 


B 


18 


9 


2-{4-[(dietiiyiaimno)methyri phenyl } 
N-(4-fluorobcnzyl>5,6- 
dihydroxypyriinidine-4~ 
carboxamide (TFA salt) 


425 


B 



-176- 
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19 




NK3-cfakiro^me^^ 
dfihydroxy-2-[4-{pipendm- 1- 
ylm,^iyI)pbCTyIJpyriiiiidiiit>4- 
carboAjmide (TFA salt) 


467 


B 


20 




N^4-i^bbenz^5,6-dihydroxy-Z 

[4-(piptridm-l- 

ylmctiiy I)pfamyl]pyrimi riine-4- 

carboxamide (TFA salt) 


437 


B 


21 


a 

Ir" 


o 


N-<l,r-biphcnyl-3-yLmelhyI>5,^ 
dihydioxy-2~(4- 
melhylphcnyI)pyriinidiiic-4- 
carboxamidc 


412 


A 


22 




N^23-diinethaxybcozyr)-5.6- 
dihydraxy-2-[4-<iiKaphoIin-4- 
ylmctbyI)phexiy0pyrimidine-4- 
caitoxamide (TFA salt) 


481 


B 


23 






N-(2-etboxybcaizyI)-5,6^iihydroxy- 

2^4-mctfaylphcnyl)pyiiniidiiie-4- 

carboxamide 


380 


A 


24 






N-£4-flnoro-3- 

(trifiuoiom^byl)benzyIl-5,6- 

<fihydroxy-2^(4- 

methylphenyI)pyriimduie-4- 

carboxamide 


422 


A 


25 






5,6H^jytoxy-N^3-inedK)xybeiizyI) 

0-/A.im>rtivlrthmvnnvrimirfinft-4- 
carboxamidc 


366 


A 


26 


^0 


NK2-c&oxybeiizyI)-5,6^ihydraxy- 
2-{4-[(4-mcthylpiperazin-l- 
yl)mctbyQphenyl }pyriniidine-4~ 
carboxamidc (TFA salt) 


478 


B 



-177- 
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27 




N-<3-chloio^medjyIbairyi>-5 > 6- 
dihydroxy-2- {44(4-iMafaylpipeiazia 
1-y tymethyOphenyi ) pyrimidine-4- 
carboxmmde (TFA salt) 


482 


B | 


28 


A- 


N^4-fluOTobcozyO-5,6-<filordraxy-2 

1 * TfA -tmAvliuiwaThul. 

yOmethy ljpbenyl } pyiiimdine-4- 
caiboxamidc (TFA salt) 


452 


B 


29 




NK3,4-dunrthyn)cnzyI>-5 t 6- 

yhncdiyI)itoyOpyrimi(fin<^ 
carboxamide (TFA salt) 


447 


B 


30 




N-(2-<aiioxybeii^ 

2r-[4Hpipcn"U>"i- 

yhruAyl)i&cayQpyrimidme^ 

caiboxatmde (TFA salt) 


463 


B 


31 




^4-fluorobcnzyI>-5,6-dihydroxy-2 

[4^1-moipOOlin--<+- 

ylethyl)phrayIlpyiiniidiiieHt- 
carixjxamide (TFA salt) 


453 


B 


32 




2-{4- 

rr^nv^Kvlarn rnnVmetfavIlDhcnvl )-N- 
(4-flnoBrobcnzyI)n5 f 6- 
dihydiuxy py iiwidiiio-4- 
carbaxaimde (TFA salt) 


397 


B 


33 




2-{44(dictbylaniiiM))nic%nphcnyl) 
N^,4-dimethyIbciizyI)-5,6- 
(fihydroxypyrinridine-4- 
carboxamide (TFA salt) 


435 


B 


34 




2r-{44(<ficdiyIammo)metbylJpheaylj 
N-^eflioxybcozyI)-5,6- 
dihydroxypyrinridinc~4- 
caiboxanudc (TFA salt) 


451 


B 
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35 




N-(3^oio^inemyIbenzyI)-5,6- 
cfihydit>xy-2r<4- 
inethylpbeayI)pyrmiklmc-4- 
caiboxandde 


384 


A 


36 




5,6^ydraxy-N^4-mcttioxybciizyI] 

2^4-memyIpbenyI)pyTmiidme-4~ 

carboxaimdc 


366 


A 


37 




N-(23-dillrfIa(xybcn2^^2^4- 
[(dimcdiylamiiK>)niethyI}phcnyl } - 
5,6<wiydroxypyrimidine-4- 1 
caiboxamide (TFA salt) 


439 


B 


38 




N-(3,4-<iimethyIbenzyI)-5 t 6- 
dihydroxy-2- {4-[(4-mcthytpipcrazin 
l-yl)methyl}phcnyl}pyriinidine^4- 
caiboxamide (TFA sah) 


462 


B 


39 




2-{4- 

[(dimemyIamiiK))n^ 
(2-cmoxybenzyI)-5,6- 
dihydroxypyrimidine»-4- 
caiboxamide (TFA salt) 


423 


B 


40 




N<4-auoroben^I>-5,6-daiydroxy-2 
{4-[l-<4-metfayliHpcraziii-l- 
yDethyOpheayl }pyrinridme-4- 
caiboxamide (TFA salt) 


466 


B 


41 




^^23-diInethylbeIlzyI)-5 t 6- 
dihydroxy-2<4- 
me&yipheayl)pyriim<fine^ 
caiboxamide 


364 


A 


42 




KK2rcU<m>^fluoroben2yl)-5 t 6- 
cfihydroxy-2-(4- 
metfaylphenyl)pynimdin&4> 
caiboxamide 


388 


A 
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43 




N-benzyl-5,6-dihydroxy-2-{4- 

melfaylpheny0pyrin«Miin&*4- 

carboxannde 


336 


A 


44 






5,6Kiihydroxy-N-<2^methaxybeiizyI) 

2^4-mcdiylphen3^pyriinidine-4- 

carboxanridc 


366 


A 


45 




dihydroxy-2-[4-<pyrroHdin- 1 - 
ylmctfayl)pheiiyl]pyrimidiii&4- 
caiboacaxmde (TFA salt) 


433 


B 


46 




N^4-flncHT)bcnzyI)-5,6-<fihydroxy-2 
[4-(l-pipaidin-l- 
ykdiyl)phraiyflpynimdnie-^ 
caiboxamide (TFA salt) 


451 


B 


47 


0 


N-<23-^unetfioxybciizyI)-5,6- 
dihychoxy-2- [4-{ 1 -morpholiu-4- 
ykAy0phCTy0pyriimdineH4- 
caibaxanridc (TFA salt) 


495 


B 


48 




N-CZ3-^metboxybcnzyI)-5,6- 
«fihydioxy-2-{4-(H4- 
methylpiperazm-X- 
yl)e^OpbegyI}pyriTfridim>^ 
caiboxamide (TFA salt) 


508 


B 


49 






N^23-<Mi»ethoxybcD2yl>-5,6- 
dihydroxy-2-(4- 
meAylphaiyDpyrimidine-4- 
caiboxamide 


396 


A 


50 


OH 


i 

o 


N-<3-chIoro-4-fluorobenzyI)-5,6- 
<fihydraxy-2-(4- 
m^yIphCTyI)pyrimidioc-4- 
carboxanude 


388 


A 
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51 
52 






{44(dicthylamiiKj)m^ynpheny 1 } 
^^23-diiiieiliaxybeaiz3^5,6- 
ihydroocypyriniMfino^ 
afboxamiile (TFA saU) 


467 


B 




<t423Hfime!hoftybaizyD-5,^ 
fifaydraxy-2-[4-<pi^ 
^melfayl)phcayi]pyrn^ 
aabaxamide (TFAsalt) 


479 


B 


53 




2rt4-(pyirotidiii-l- 
ylnK^I)pbcayI}pyriniidm€>4- 

caiboxamide (TFA salt) 


449 


B 


54 


0 


j»j_(23-duiiclboKybenzyI>-5,6- 
<fihydn>xy-2-[4-<l-piperidii>-l- 
yb^DphmyQpyrinDdine-4- 
caiboxanridc (TCA salt) 


493 


B 


55 




N^23-dimcthoxyben^ 
dfliydn>xy-M44(4-ii^ 
l-^)mcaiyl)phenyl)pyrin^^ 
caiboxamide (TP A salt) 


494 


B 


56 


As 


N^2 i 3_dimeiiioxybaizyI)-5 f 6- 
<fihydroxy-2-C4-(pynoHdin-l- 
yl!^yl)ph«^0pyrinudine-4- 
caiboxamidc (TFA salt) 


465 


B 




« c ■ , _ - 






TaW 


I OH 




" N-(3H*loio^metfaylbeiizyl)-5,6- 
dihydroxypyriniidin&4- 
carboxamide 


"292 (M 
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2 


OH 

JL .OH 


B 


NK4-flnorobaizyI)^5,6- 
dihydroxypyrimidin©^ 
carboxamidfi 


162 (M- 


F 


3 


OH 




N-[4-flnoro-2- 

(trifluoiofflrfhyDbeiizyrh5 f 6- 
carboxamide 


332 


F 


4 


OH 




N-<23-dimctho^beoizyI>-5 f 6- 

dihydroxypyriamdiii©-4- 

caiboxamidc 


304 (M-] 


If 


5 


OH 

f 1 „ J 




N^ f 4-dimcdiaxybcnzyI>-5,6- 

dihydioxypyriinidinc-4- 

carboxamidc 


306 


F 



Table 
1 


4 


N4-(4-fluoiobcnzyl>5 f 6>dihydiOxy- 
N2^pyridm-2-ylnicAyI)pyrim^ 
2,4^ficaiboxamide (TFA satt) 




H 


2 




N^4-flnoit)b<^I>-5,6-diliydioxy-2 
(pipciazii^l-ylcaibonyl)pyrimidino- 
4-carboxamide (TFA salt) 


376 


H 


3 




^4-fluorobenzy^ 
^G-<2rnK>iphoUi>-4- 
yktfiyI)pyrii3MdinB-2,4- 
dicaibaxamide (TFA salt) 


420 


H 
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4 




N.K-dibeiizyl-5,6- 

d^droxypyrinridmcr-2,4- 

dicarboxamidc 




IT 

n. 


5 




N2r<4-flnoiX)bcn2yI>-5,64ihydroxy- 
N4-C2-mar0iolm-4- 

dicarbaxamide (TFA salt) 


420 


H 



Table 
1 


~ 55— 1 — p 


t-bcnzyi->K2,4-difliiorobenzyI>-5,6 
lihydroxypyrimidiiie-4- 


372 


A 


2 




Z-<bcozyloxycaiboiiyUminoii^ 
N^4-difluaK*cnzyl)-5,6- 
dihydroxypyriniidiBo4- 
caibaxamidc 


445 


A 


3 




N-((4-«(4- 

floorobcnzyOainiiJo]caibODyI}0,o- 
daiydraxypyriattdm- 2 ^ 
yI)melhyi3iiioq>botinc^4- 
caiboxamide 


406 


G 


4 




2r<bcozyloxycaiboaylamu^ 

dihydroxypyriinidine-4~ 
carboxamidc 


427 
" 459 


A 






2^(bc^loxycaibonylanihioDacflqrD 

dihydroxypyrinudino-4- 
carbaxamide 
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6 


OH 


2-benzyi-N-(4-fliioiobenzyI>-5^- 

dihydroxypyriinidntc-4- 

caiboxflnude 


354 


A 


7 




2^ben2^5,6-diliydroxy-N-(l- 

nflphthyirnffriiyl)pyriraidino-4- 
carboxamide 


386 


A 


8 




2^beaizyl^-<3-flnorobeiizyI>-5,6- 

dIhydraxypyrinridinc^-4- 

caiboxanride 


354 


A 


9 




2^bc»2^m^,4-difluoiobciizyP-5,6 

dihydroxypyrimidiac-4- 

caibaxanride 


372 


A 






2-{13-bcnzodioxol>5-yimcthyI)-N- 
(3 T 4-difloorobcnzyI)-5,6- 
dihydroxypymni<1nif>4- 
caibox&nnde 


416 


A 


11 




2^U-beazodkjxol-5-ylmctbyl>-N- 
[4^oon>-2r<0ifluonHDCthy0beiizyl} 
S t 6-^5hydioxypyrimidTne-4- 
carboxanndc 


466 


A 


12 




bK4^uorobenzyl)-5,6Kiihydroxy-2 

(2-iihcaylcthyI)pyrimidix»-4- 

carboxamide 


368 


A 


13 




NK4-fluor6bcii^l)-5,6^ydioxy-2- 

(>^>hcny^ibpyl)pyrimidiiie-4- 

carboxamidc 


382 


A 
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14 


OH 1 


4_(23-dinictho^ben2^5 f 6- 

fihydioxy-2-(tiricai-2^ 

rtmethyDpyrinrid^^ 


4it> 


A 


15 




NK4-flwm*cnzyD-5,6-d^dioxy-2r 
[(inarpholin-4- 
fj acc tyl)anmwjnictiiyl^ 
4^caibaxanndc (TFA salt) 


420 


I 


16 




24(bcxxzoylanto)mctfayr|-N-(4- 

dfliydroxypyriinidine-4- 
caxboxamidc 


397 


I 


17 




>H4-flucTobcn2^I^5.6HJihydroxy-^ 
4-carboxamide (TFA salt) 


363 


E 


18 




benzyl 2r<4-{[(4- 

fliMjfobcnzyI)axnino]carbonyl}-5,6- 

d^ycfroxypyrinridm-2- 

yl)ethykaibamate 


441 


A 


19 




2^-(bcn2oylamiiK>)ctfiyIl~N-<4- 
fliiOTobeazyl)-5,6- 
dihydroxypyxiinidine-4- 
caiboxamidc 


411 


I 


2t 


) OH 

0 


^4-floarobcnzyl)-5,6-^hydroxy-2 
aietfaylpyrimi<fin^^ 


, 278 


A 
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21 




dimethylglycy I)ainino]methyl }-N-{4 
floorobciizyI)-5,6- 
dih)fJioxypyijiimdiitp-4- 
cartxxjtamide (TFA salt) 


378 


I 


22 






2Kbenzyk>xycaibcHiylaznmometliyI>- 
N~(3Hau^xybenzyI)-5,6- 

^Khyiffir>TypynTTri<fTHft-il- 

carixpunnide 


439 


A 


23 




2^(bea2yIoxycaibonyiaimDOinethyl> 
N-<4-dikHoben2yO-5^- 
dihydroxypyriraidine-4- 
caiboxamide 


443 


A 


24 




2KbOTzyloxyCTrbonyIamiiKra^thyi> 
N^13-bettzodicwcoV5-ylinethyI>-5 t 6 
dihydroxypyrimidine--4- 
carboxamide 


453 


A 


25 


OH 


c 


2Kbco^loxycaibony1aintnfnTif4fayl)- 
N-<^^loro-4~mctbyIbcozyI)-5 , 6- 
dibydroxypyrinridin&-4- 
caiboxamidc 


457 


A 


26 




N,2rdibeiizyl-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


336 


A 


27 




2^beazyl-N-(2-cdioxybea2ry I)-5,6- 

d^ydroxypyrinudiite-4- 

caiboxamide 


380 


A 
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28 




2-< l,3-bcnzodioxo]-5-yImetbyI>-N- 
(3-dilo*x>^mctfayIbcnzyI>-5,6- 
dihydroxypyiii»tdhio4- 
caxbaxamide 


428 


A 


29 




2^(l3-bcnzodioxol-5-ylnietiiyI>-N- 
(4-flnorobenzyI)-5 t 6- 

caiboxanadc 


398 


A 


30 




2KU-bcozodioxoI-5-ylincdiyI>-N- 
(2-dfaoxybenzyI)-5,6- 
(fihydtoxypyriiniduie-4- 
carboxanride 


424 


A 


31 




N-(4-fluorobaizyl>-5,6-dShydioxy-Z 

(tfaicn-2-yImcthyl)pyrinii(fiiM>4- 

carboxairude 


360 


A 


32 




H<3^oro-4-mcd^lbcai2^>-5,6- 

dihydroxy-2r-(thico-3- 

ylmethyl)pyrimidiiie-4^irboxiimide 


390 


A 


33 




NK4-fiUiorobcozyl)-5,6-dilordroxy-2 

(thien-3-ylmetbyI)pyriiDidin&-4- 

caiboximu.de 


360 


A 


34 




2-butyl-N-<4-fluorobenzyl)-5,6- 
<fihydroxypyrimidinc-4- 
csi boxiiflDidc 


320 


A 
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35 


fV" ex* 


N-{3^on>4-nie&yIben2yI>-5,6- 
dihydroxy-2-(2- 
phenylcthyOpyrimidine-4- 
carbox amide 


398 


A 


36 




^2^<faoxybenzyI)-5 t 6^ihydroxy- 

Xr^^^ jJiJCiljr iwiutjr jl / j-»Jr * mnuniw » 

carboxamide 


394 


A 


37 




N4>ercyl-5,6^ydipxy-2r(3- 

■Ji m wiinwtH i|l\twif iini/tiflft-^. 

caifooxamkle 


364 


A 


38 




N-benzyl-5,6-dflofdroxy-2-(2- 
pbenytctfay Qpyn m nfi nc-4- 
caiboxaimde 


350 


A 


39 




2-(bcn^loxycaibonylainnioiiiethyI> 
i>i^ZrctD0xy n ciizyi/-j»o- 
(fihydroxypyrimidinc-4- 
carboxanride 


453 


A 










40 




N-beaizyl-5,6^ihydioxy-2- 

fnli/*nii ii uim'Jlufl^i nirimirfinft /I 
^nicuuA.yiucuiy ijyy * iiiu»miw> -« 

carboxanude 


352 


A 


41 




N>bis(I3-bciizodiow*-5- 
ylmetby I>5 ,6^1ihydroxypyiimldine>- 
4-carboxamide 


424 


A 


42 




N^4KAkm)bcnzyl>-5,6-dibydioxy-2 

(2^>hcoykdiyl)pyriflridine-4- 

caiboxamide 


384 


A 
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51 


OjQS 


N^H^oKybeozyI)-5,6-dihydn>xy- 

2^thio^3-ylmetfayi)pyiimidm 

carbaxamide 


386 


A 


52 




N^4-chlarobaizyI>-5 > 6-dihydrQxy-2 
(tfaien-3-yliMtfay0pyriinidtite-4- 


376 


A 


53 




flnarobenzyl)-5 t 6- 

dihydroxypyriinidm&-4- 

carboocanndc 


352 


A | 


54 




2^(ac^lamino)nicthyrhN-(4- 
fluorobcnz>i)-5,6- 
djhydroxypyriniidini&-4- 
carboxannde 


335 


I 


55 




N-(23-dimcdiQxybcnzyl)-5,6- 
dihydroxy-2r<3- 
pht*nylpropy1)pyri in « tHm*~&~ 
carboxamide 


424 


A 


56 


jr 


2Kbcn2ykn^caibon3dainiiKMiicAy^ 
N-*eozyI-5,6^ydrt>xypyrimidin^ 
4-carboxamide 


409 


A 


57 




2r<ben2yloxycmb€mylamiDOxneaiyI> 

XT /*1 if. iiliaii inl\ *Z fi_ 

N^.£-niciiH)xyDciizyij-.j,o- 
dihy droxypyrirni dme~4- 
carboxaiiiidG 


439 


A 


58 




2^benzyloxycaibcmylaminoniethyI)" 
N-(2^flnoroiruAyibcnzyI>-5,6- 
dihydroxypyrimidme-4- 
carboxamide 


477 


A 
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59 




2-benzyI-NK23-dinK^xyben2ryI)- 

5,6^h)f f droxypyriniidni&-4- 

carboxanride 


396 


A 


60 


GH 


N-C13-benzodioxol-5-ylme&>d>-2- 
benzyI-5 ? 6-dihydioxypynmidiiie-4- 
carboxanude 


380 


A 


61 




5 t 6-dihydroxypyrinudin©~4- 
carboxaimde 


396 


A 


62 




N-(3-chloro^nK^yIbai2yI)-2-{3,4- 
dimethoxybenzyl)-5,6- 
dihydroxypyriinid in o-4- 


444 


A 


63 




2^,4-dinietiK»^beiizyI>-N-{2- 
ethoxybenzyl)-5,6- 
dihydtoxypyiimidino-4- 
cacboxamidc 


440 


A 


64 




N^13^eai2»dioxol-5-yhiiclhy0-2- 
(3,4-<EmetJiaxybenzyI>'5 f 6- 
dibydroxypyriinHline-"4- 
CBifaoxflimdc 


440 


A 


65 




2^13-benzodioxol-5-ylmcdiyl)-N- 
beozyl-5,6-<iih>dnrcypyriiiiidiiie^ 
carboxamide 


380 


A 


66 




2r(13^>enzodioxol-5-yfanethyI>-N- 
[4-flooit>-3KtrifluoronKthyt)beazyI} 
5,6-dihydroxypyriimdiiiCr-4- 
carboxanndc 


466 


A 
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67 




bH2,4-dimeflio3cybeazyI>-5,6- 
dihydraxy-2-<2- 
phcoylefliyI)pyriTnitfniM- 
caiboxamidc 


410 


A 


68 




5,6^ydro^-N-(3-aiethoxyben2yI) 
2- 

(2^enylediyl)pyrimidincw^ 
carboxamide 


380 


A 


69 




5 t 6^ydroxy-N<3HiiirtiKKybcozyI) 

x-^miCB-.>-*jii i ini ny i/p yi mnuuip - »• 

carimxanudc 


372 


A 


70 




>H2 > 4-dimetboxybenzyI>-5,6- 

conyaioxy-z^uiiet)h->- 

ylincthyI)pyriimdnic^4-carboxam 


402 


A 


71 




N-benzyl-2-btityl-5 f 6- 

cfihydbcoxypyiiiTiirfinfi-^- 

caibaxamide 


302 


A 


72 




ISK4-fluorobcnzyI)-5 f 6^fil^dnMcy-2 

r/icrmi r^lrnrwl stiri nnl meffi vIIti VI illli 

|^I2KJUh<VUUVY MIIIIIIIM/UI'^IIJ Sir J mmmmm. 

dmc-4-carboxinmde (TFA salt) 


398 


I 


73 




2^(dimclhylammo)metfayl>N-<4- 
fluarobenzyI>5,6- 
dihydroxypyiiinidine^- 
caiboxazmde (TFA saK) 


321 


C 


74 




2<l>bcnzodioxol-5-ylmclbyl)-5 t 6- 
dihydroxy-N-{3- 
methoxybenzyI)pyriinidiiie^- 
carboxandde 


410 


A 
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75 




N-<23-duncthoxybcozyI)-5 f 6- 
(Shydroxy-2- 

(phenaxym^iiyl)pyrimidiiie^ 
carboxanndc 


412 


A 


76 




2^aniinomrthyI)-N-<4- 
fluorobenzyI)-5,6- 
dihydroxypyrfaiiidicb&-4- 
caibaxamide(Hasalt) 


293 


A* 


77 


T 


2r<bcxizyloxycaiboQylaiiiinomethyI> 
N-<23^nDcdioxybeozyI)-S v 6. 
djhydruxypyrimiriino-4- 
carboxamide 


469 


A 


78 




2K13-benzodioxol-5-yliiicthyI>-N- 
(23-diiDetboxybcozyl)-5,6- 
dihyihoxypyrimidiM-4- 
caxboxamide 


440 


A 


79 




dihydroxy-2r{2- 

phenyletfiyI)pyiimidinc-4> 

caiboxamide 


410 


A 


80 


TV 


N-(23-diiMdioxyben^I)-5,6- 

<fihydzoxy-2r(tfaien-3- 

yhnctbyI)pyrinii<fin»^»iboxaiiri^ 


402 


A 


81 




2r<anriiK>rocd^I>->^bcnzyl-5,6- 

QlPjruiuA.jf pjfi luiiniMic^t^' 

caiboxamide (TFA salt) 


275 


M 


82 


OH 


5,6-dihydioxypyrimidinc^4- 
caiboxanude 


362 


A 
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83 




N-<23-<iimedK)xybciizyI>-2-<3 t 4- 
cfimetfaoxybeQzyO-5,6- 

caiboomimdc 


456 


A 


84 




N-(23-dm»(iioxybcn2yI>-2-<2^- 
(fiiitetboxyetiiy 1)^5,6- 
dflrydioxypynniidm&-4-> 
carboxamidc 


394 


A 


85 




hH4-flnorobeiizyI)-5,6-cfihydroxy-2 
({[(4-mcfliylpipcrazm-l- 
yl)acc^amiiio}metfayI)pyriiiiidin&- 
4-carboxamide (TFA salt) 


433 


I 


86 




2-benzyl-N-(4-fluorobenzyI>-5- 
hydroxy-6-C2-niarpholiiH4- 
ytethoxy)pyrimidine-4Kartx)xami 
(TFA salt) 


467 


J 


87 


o ■ • 


(duf^y]amino)ediaxy>H<4- 
flaiHobcozyO-5^db0xypyrimid^ 
4-carboxamide (TFA salt) 


425 


J 
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8 






2-[(benzyloxy)(phenyI)methyI3-N- 
(23-diinethoxybcaizyI)-5,6- 
dihydroxypyrimidine-4- 
c3Ttx)Xflini<ic 


502 


A 


9 






2-[(benzyloxy)(phCTyDmclhyQ-N-(4 
flnOTobenzyi)-5 f 6- 
djfaydnwcypyri miifiii&*4- 


460 


A 


10 






2- [(bai^kxcyXl^eny I)mc^l3-N-(3 
cfaloio-4HnoetbyIbeiizyI>-5 t 6- 

olfWJlIlUM Ull t/rillUnim^j n 

UIUJ UivAJ W^J 11 1111*1 IMfc* f 

caiboxaipidc 


490 


A 


1 12 






N-<23-dimetboxybenzyl)-5 ? 6- 
dihydroxy-2- 

rmeffaoxvf nherirvnnietlTvnDVTirriidine 

1^1 W^IWwJ ^£JUV»uJ LyiUUUIJ *Jr J* llllllilllv 

4-carboxamide 


.426 


A 


13 


OH 


N-{4-flaorobciizyI)-5,6-dihydroxy-2 
[methoxy(phenyl)methyI}pyiiinidine 


384 


A 


14 




>H3-chlora-4-mctfayIbcaizyl)-5,6- 
dihydroxy-2- 

f methoxv ( ohen vDnietiivrhrvziinijdine 
4-caiboxaimde 


414 


A 


15 




N-beozyl-5,6-dihydroxy-2-(l- 
bydroxybutyl)pyrimidine-4- 


318 


A* 


16 


r 

<H o 


N-<3-cUon>4-inethyIbeiizyI>-5,6- 
dihydroxy-2r<l- 
aydroxybutyI)pyrimidine-4- 
carboxamide 


366 


A* 
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oh r 


l^droxybatyl)pyrimidm^ 
arboxHnride 
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18 


6 


t-ri-fbenzvIoxy)botyI]-5,6- 

fihydroxy-N^(3- 

MSto«yben2yl)p^^ 


438 


A 

A 1 


19 


Jfl J[ j. JL 11/ 


1 ^5-OCllZjUUiOAO J- J-jr imcuiy if-st*' 
dihydroxy-2- 

[mette)xy(ptoyI)nK^l^ 
4-carboxamidc 
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20 


OH 

o 


2-[l-<benzyloxy)butyt]-N-{23- 
dimeti)oxybeazyl)-5 ,6- 

carboxamidc 


468 


A 
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2^(bcnzyloxy)(phenyI)nic^l3-N-l4 
fhifttrw^tTifliianMnc^yBbcazyll*- 
5,6^ydroxypynumdin&4- 
carboxanridc 


528 


A 1 
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hH4^orobexizyl)-5,6-dihydroxy-2 

[me!lioxy(pheny^ 
4-caiboxamidc 




A | 
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" 5,6^ydioxy-NK2-metboxybenzy1 


0 396 


A 






2r 

[methoxy(pheayI)ii^yqpyriniidiii 
4-c3rboxaimdc 
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triftoaiaiiietfyQb^^ 
fihydroxy-2- 
nielfaoxy(pheny^^ 
kaiboxamidc 
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A 


25 


OH 


4_(3,4-di£UiCHX)beiizyI>-5,6- 
Jibydioxy-2r- 

medioxy(pheayOxnediyQpyri^ 
4-caxbaxanride 


402 


A 


26 




<fihydraxy-2r<l- 
hydioxybatyOpyrimH^^ 
carboxamKie j 


378 


A* 
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caxboxamtdc 


348 


A* 
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tErt-butyl2^(4-{[(4- 
fliKHobcnzyI)aninK)]caibOTyl}-5 > 6- 


449 


A 


29 




N^4-fluoiobeaizyl>-5,6H^droxy-2 
nKJipholiii-2-ylpyriinidiiie-4- 
caiboxamidc (TFA salt) 


349 


A* 
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^^^^^^^^ — ~ 


' NK2^oxybenzyI>5,6-dihydroxy' 
2- 

[metiMixy(pbcnyI)inethyIlpyriiiiidm 
4-caiboxamide 
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643 


A 






5,6-<Ehydio«ypyrinridin-2- 

yl) methyl] p iperidino 1-carboxylatc 
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24(benzyk>xy)(piperid5it4- 
yI)mcdiy^N-<23-<^^ 
5,6^ydroxypyri0ridiiie-4- 
carboxanride (TFA salt) 
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^^(3-chkJ^o^^lclhyIbcnz3^>-5,6- 

dihydroxy-2-isopropylpyrinii<in»-4- 

carboxamidc 
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N-<4-fbKXobeazyI>-5.6-daiydroxy-2 

(l^henyletby0pyriniidmc-4- 

carboxamidc 
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A 
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>^3^chloro-4-in^yibcn2yI)-5,6- 

dihydraxy-2r(l- 

pbcirylcdryI)pyrimKfinc>4- 


398 


A 


4 


^^^^ 


N-[4-fluaro-2n 
(trifiiiMomethyl)benzyI)-5 F 6- 

dihydroxy-2-(l- 
phcnylethyl)pyriniidbc-4- 
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N^,4niffluorobenzyQ-5 f 6- 

dihyd^oxy-2-isopropyipyrinridinc-4- 

caiboxamidc 
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N4wii^l-5,6-dflQFdroxy-2Kl- 

phenylethyl)pyriiradiii&4- 

caiboxannde 
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A 
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N-(2-<^xybenzyI>5,6^ydroxy- 

2^1^henyleih^pyiimidme^4- 

cacboxamidc 
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A 
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hH2,4-dimeAoxyben2yI>-5,6- 
dihydioxy-2-(l- 
phenylethyl)pyrinridinc^4~ 
carboxaimdc 
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A 


9 




rH13-bcn2^oxol-5-yIniclhyl)-5,6 

dihydioxy-2-(l- 

pheny lelby l)pyrimi dino4- 
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A 
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fH4^«obcnzyl>-5,6-dihydioxy-2 

(l^heoykAyI)pyrinudnie-4- 

carboxamide 
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A 
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5,6-^ydn>xy-NK3-metboxybcnzyI) 
2r<l-phenylc&yDpyrimi<iiiie-4- 
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N-<23-<linMdiaxybenzyI>-5 f 6- 
dShydroxy-241- 
phenylethyl)pyrimidmer4- 
carboxaxmdc 
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A 
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F 


N-[4-fluoro-2- 
(triflwHonietiiyDbeiir^}-5,6- 
<fihydioxy-2-isopropylpy^^ 
caibaxamide 
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* 
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^H2-ctbaxybc^I^5,6-dihydroxy- 

2r-isopropylpyrimidme-4-- 

caiboounnidc 


332 


A 
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hK23-dimcthoxybcnzyI>-5 f 6- 

dihydroxy-2-isopropy^yrimidine-4- 

carboxannde 


348 


X 


17 


^^^^ 


>ben2^ox^5-ylmethyl}-5,6 
dihydro^-2nisoiTOi^lpyri^ 
C8ri)0Kfliiudc 


332 


A 
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CH, O 


N-bcnzyl-5 t 6^fihydroxy-2- 
isopropylpyrimidiiic^-carboxanu 
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A 
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N-[4-fliiOTO-3- 

(triflaoromethyI)bcnzyl]-5,6- 

dihydroxy-2^isopropylpyrimidino-4- 

caiboxanndc 
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^L^4-diiiicdioxybcozyI)-5,6- 

fihydtoxy-2^sopn^ylpyrimidme-4- 

aiboxamide 


348 
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t«)cn2^2-cydopentyl-5 t 6- 

£hydroxypyrimiHtncr4- 

zaibaxanride 
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fv^3^jorcMtHiiethyIbeazyI>2^ 
cyclopentyl-5,6- 
dihydioxypyriTiiidine^4- 
carboxamide 
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xf 


7~r^fnv»iYlrN^4-ftaorobenzyI)- 

5 t 6-dihydroxypyrirniflTTif>-4- 

carboxamidc 
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A 
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2-cyd0pcnlyl-N-(23- 
<fimethoxybenzyI}~5,6- 
iBhyhnxypyrimldint>-4- 
caxbaxamide 


374 


A 
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2r<^lopcntyl-N^-^boxybcnzyI>- 

C _f*1 1 jlw ilillll III 1 Ifjinf* A 

caxboxamidc 


358 
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< 
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" 2rcydopcntyl-N-[4-fluoro-2- 
(trifluaromcAyObenaqrO-S,^ 
cfihydnwypyriinidine-4- 
caiboxamide 
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2-<7dopentyl-5,6-<liIydraxy-N-<2- 

inclhoxyben2yl)pyiimidiiie~4- 

carboxamide 
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N-<13-bea2xxUoxol-5-yImcfeyi)-2> 

cyclopentyl-5,6- 

djhytfaoxyi'y K 


358 


A 
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2Kg^penlyI-5,6-dGliyAaxy-NK3- 

ingtfaoxybai2yi)pyrirnkfin&-4~ 

carbaxanride 


344 


A 
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2rcyclopcntyl-N-(2,4- 
dhnetboxybcnzyi>-5,6- 
<fihydioxypyriinidinc^4- 
caiboxanridc 
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A 


Tabli 








1 


O^JX 


N-(3 f 4-difl«Hpbeiizy^-5,6- 
<Ehydroxy~2rImoiphoHn-4- 

yl(phcayl)metfayl3 

pyrimidinc-4-G^^ 

salt) 


457 


B 
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^4^orobcn^D-5,6-d2ordioxy-2 
[morpholin-4- 

yl(phe»yOnicthyI]pyriinidine^- 
caiboxamidefrFAsalt) 


439 


B 
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2-[(dimethylanmK>Xpb^y0methyI] 
N-{4-fUiorobcnzyJ)-5,6- 
dihydroxypyiimidiiie-4- 
caiboxanndc 
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OH 


^4-fln£Ht)benzyI)-5 t 6-dihydxoxy-2 
(^mcttyl-23-dfl^ 
^I)(phcoyI)mc%rii^ 
arboxamide (TFA salt) 


485 


B 


5 


OH j 

si* 3 " (^Y F 


^4-flnor6bco2yI)^,6^ydioxy-2 

[phatflKpyiuBtt^- 

^Imethy I)amino]rnethy 1 } pyrinridmo- 

^carboxaimdc (TFA salt) 


460 


B 


6 


jt if 


N^ r 5^Kcbloiobenz^>-2r. 
[(dimcdiylamnw)(phcnyI)m^yO- 
5,6-^ydnjxypyrimidm<>-4- 
carboxamidc (TFA salt) 


447 


B 
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NK4-™oroDaizyl)-2riv4- 
foimylpipcfaan-l' 
yl)(phcnyl)incthyll-5,6- 
dihydbrocypyriniialno-4- 
catboxamide (TFA salt) 




B 
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OH 


NK4-flnorobenzyl>-5 t 6-diliydioxy-2j 
[{ (3-(lB4imdazoH- 
yOpropyqamino} 
fnhmvIVmetlivnpYnnridme-4- 
catboouumdc (TFA salt) 


477 
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F F 


N-(4-fluorobcnzyI>-24[(4- 
fluorobcazyDamino](phenyl)nKthyl 
]-5,6-dihydraxypyrin^^ 
carboxamide (TFA salt; 


477 


B 
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N^4-fluorobenzyI)-5 1 6-dihydroxy-2 
[(4-mclhy Ipiperazin- 1 - 
ylKph<^I)mctfaynpytiniidin^ 
carboxamide (TFA salt) 


/■ 452 
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2p[[(3,4^iinKtboxybeiizyI)aimiio] 

(ph«tf)iDrf^^ 
5.6^iyrtroxypy^^ 
caiboxaoiide OnFA salt) 



ylKphai^iiicdiyilw^* 1 ^ 

carboxflraidc (TFA salt) 



carboxamide (TFA salt) 



485 B 



K-<2,4-difluorobcnzyI)-2r- 
caiboxanddcCnFA salt) 



h^ch, 



O F 




{pheayl[(pyn<fin^- 



^^^rboxamide (TFA salt) 



N-(3,4-difliiDrobcaizyI>-5,6- 



cartxjxamidc (TFA salt) 



JH4^oo I obcn^I>-5.6^ydroxy^ 

[phcnyiCpipcridin- 1 - 
yI)mediyIlpyriini<fine-4- 
carboxamide (TFA salt) 



415 B 
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^[(d^o«Aylanmio)(phenyI)xnethyl}- 

H4-fluoecoben^I)-5,6- 

jhydioxypyrinii(Eiie-4- 
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B 


19 


T l 

i o 1 


^4-flnon*en^0-5,6^ydraxy-2 
» ^ ^gftemmidB (TFA salt) 
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B 


20 




^4-fhi£KobcazyI>-5 t 6^hydioxy-2 
[{p-(lH-iiidol-3- 

.r> ^♦v r onQWYtff>o\fnhcnvfteictilVlrPVP 

VljCUijrJJ HHP . / J '■■v ^r* 

nridinc-4-caiboxaimde (TFA salt) 
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B 
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2^ 

Q>t^l(in^yl)ammo](phenyI)inct 

dihyditocypyriinidine-4- 
caiboxamide (TFA salt) 


473 


B 
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2-[l,4-dioxa-^azasinn>[45]dcc-8- 
yl(l*ciryI)nje&yfl-N-(4- 
fluorobenzyl)-5,6- 
Hihydiorypyrinwtiiio-4- 
caiboxamide (TFA salt) 


495 


B 


23 


F 


[£(y^2r<iiictfwxynic^ 
l-yQ(pbeay!)niediyQpyiM*>^ 
caxbaxamide (TFA salt) 
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6 


{phenylKpyridin-2- 
y iinea l yl)aniii^^ 
4_caitx>xainidc (TFA salt) 
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D 


J^4-fluorobenzyl)-5 t 6-dihydroxy-2 
jteiyl[(2-^iperidii>- 1- 
ie&yI)ainiiM)]methyl}pyrimidm 
arboxanride (TF A salt) 
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B 
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r 


^4-flnaiobeiizy0-5,6^ydro3qr-2 
mdiMHiK^itexaiiride (TFAsah) 


496 
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OH 
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|vMx^^5 t 6~dilrydroxy-2^ 
motpbofin-4- 

carboxamidc (TFAsah) 


421 


B 
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2-[(dimelhylaimiio)^hcayl)Dicttiyll- 
N^4-flBOTobcnzyI>-5,6- 
dihydroxypyrinii(HfK>4- 
carboxamidc (TFA salt) 
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B 


29 




N^4-fluoiobc^I^5,6-<mvdraxy-2 

n^ylpropyQaiiimo) 

QpynjnidiDC^-caiboKflm 

salt) 


425 


B 


3C 




dihydioxy-M(4-mefliylpipcraziii-l- 
yl)(phenyI)mcdiyOpyrimidi^^ 
carboxamidc (TFA salt) 
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N-<2^oxybcnzyI>-5,6-dihydroxy- 
2-[morpholin-4- 

carboxamidc (TFA salt) 


465 


B 
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fihydroxy-2-[01-irclhyltupci azin-1- 
^l)(phenyI)inetbyijFyrimi<ime-4- 
aiboxflmidc (XF A salt) 
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B 
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oh aw ] 


^(diiDcdiylamino)(i*myI)incthyO- 
5,6-dihydioxypyrimidiiK^ 
saxboxanude (TFA salt) 


405 


B 
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1 ■ r*4 


KK2-chkHotenzyI)-2- 
[(dimethylamiiio)(phaiyI)me&yI}- 
5 r 6-dihydroxypyiiniidme-4- 
carboxflnride (TFA salt) 


413 


B 
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N-C3,4-difliHMobenzyD-2- 
[(dirocthylflnxiiK))(phcaiyl)methyI}- 
5,6-dihydroxypyriniidm6-4- 
carboxamide (TFA salt) 


415 


B 


36 




24(dimcthylamino)(phcay I)metiiy I}- 
5 r 6-dihydroxy-N-(3- 
mclboxybejizy i)pyrimkime~4- 
carboxamide (TFA salt) 


409 


B 


37 




IsK4-fluoiobcozyI)-5,6-d2iydroxy-2 

H(2-nMTpbolitt4- 
ylcAyI)airaDOj(pheDyl)mcmyiipyn 
nndiiM>4-caiboxaimdc (TFA salt) 


482 


B 
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NK4-fliiOTDben2^1>-5,6-dihydroxy-2 

{ phcnyUCZriJyirolidi 11 " 1 ' 
yletiiyl)ainnK)]ii^ynpyiM^Hi c ^ 
carboxamidc (TFA salt) 
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[{t(l«)-l- 

hydn»cymc%i)propyr|ammo } (phe 
caiboxamide (TFA salt) 
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B 
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2-[(dictfaylamiiK)Xpli^0mcfliyI}-N 
(3,4-difluorobco2^)-5,6- 
dihydroxypyrimidine-4- 
cjnboxaimde (TFA salt) 


443 


B 
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2-[(dielhylainiiK>)(pbcnyI)mcthyri-N 
(4-fluarobenzyI)-5,6- 
dihydroxypyrinridiDC>4- 
carboxanridc (TFA salt) 


425 


B 


42 




24(4-bcnzylpiperaziD-l- 
yIKphenyl)metfayi]-N-<4- 
fluorobenzyl)-5 ? 6- 
(fihydioxypyriimdiiie-4- 
carboxainide (TFA salt) 
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B 


43 




N-bcnzyl-2- 

[(dtoAylammoXptoyI)nicft 
carboxamide (TFA salt) 
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B 
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NK4-flnaidb<^I)-5,6^^ 
[ImethyKl-nieli^piperidm-*- 
yl)animo J(poeny Ijmetny 1 J pynmiain 
e-4-caiboxamide (TFA salt) 


480 


B 
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NK4-fluaiobeii2yl)-5,6-dihydioxy-2 
[(2rincthylpytroIidin-l- 

yO(phcnyDm^y%yrinud inc ^" 
carboxamide (TFA salt) 


437 


B 



-209- 



WO 03/035076 



PCT/GB02/04742 



46 


OH ] 

JL ft X * 


>j^23-diineftiaxybcnzyI)-5,6- j 
fihydroxy-24moipholin-4- 
MpbaiyOittAyflpyri^^ 
ariwacaimde (TFA sail) 
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2-{phcaiyL(pipcridiD- 1- 
yI)nKtiiyQpyriniidme~4- 
^aiboxamidc (TFA salt) 
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0 


2-rohenyKpiperi<fin-l- 
yj^mcdiyI]pyrimidme-4- 
caiboxmnidc (TFA salt) 


449 


B 
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5,6^>rfioxy-N^3-nictiioxybcozyI) 
^-[moipboliii-4- 
yi(phcoyI)m^yl3pyiMdm^4- 
caiboxamide (TFA salt) 


451 


B 
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NK4-flnorobcanyI)-5,6-d^dKwy-2 
{phcayl[(2S>-Z<pyrrofidiii-l- 
ylmethyI)pyrrolidin- 1- 
y0meahyl}pyiiniidm»-4- 
caiboxamide (TFA sail) 
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B 
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N-{2,3-<timcthoxyb<a>^I)-5 ? ^ 
d^i)^xy-2^pbenyi(pipeiidin-l- 
yl)mcd^l]pyrimidine-4- 
caxbaxamide (TFA salt) 


479 


B 
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5,6^ydroxy"N-(3-nifithoxybcnzyr 
2^[(4-me&y^)ipcra2m-l- 
yI)(pfacayl)i^yQpyrimi^nc^ 
carboxamidc (TFA salt) 
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Lacrobe^Dannno](lrficnyI)niemyI 

lmctfayI)pyrind(fin&4-<Miboxflsinae| 
TFAsalt) 
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(dnnethylamiiK)XpbaxyI)me^yQ- 
5 t 6HfibydraxyRrnin^ 1 
-arboxamide (IFA sail) 
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2-{I(4<- ' ; . J 

flooafceazyDaii^^ 

}-5 f 6Kfihydroxy-N-<pyridm-^- 

CTFAsalt) 
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|5 f 6^ihydro^-2rtpheoyl[(pynd^ 
ylmdfayI)an^o]nicd^)-N<pyri<fin 
|2^yhnethyl)pyriniidine-4- 

I i^^-^nmlA^ #'.!>< A salt) 
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1 G^v^^ 


|2^(die^lIyla^^XP^y I ) Ineth y I ^" , 
|(2^-diiiicdwocybco2yl)-5 f 6- 
I dihydroxypyrinridiDO-4- 
Icaiboxamidc (TFA salt) 
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rsK4-flnOTobenzyl)-5,6-«hydioxy-2r 

{lnone%l-i-l(pyrid^ 
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4-caiboxannde (TFA salt) 
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N-(4-fluon)benzyI)-5,6-dihydroxy-2 
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idine-4-carboxanridc (TFA salt) 
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K4^uoix)bcnzyl>5,6^tihydioxy-Z 

|acetyI)aiiiiDo]c%l}pyriim 
aiboxanride (TFA salt) 
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4 


OH |2 


luorobenzyI)-5 f 6- 
lihydroxypyriniidiii&-4- 
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^4-floarobcii2yI)-5,6-dihydioxy-2 

mc%Iammo)ethyl]pyrimidm^ 
caiboxaimde 


335 
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^4^BnoiobeiizyI)-5-hydioxy-6- 

ylcaibonyDaiimo]cthyl>pyriimdii^ 
4-caiboxandde (TFA salt) 


440 
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2^[Hdin*ed^laiirino)cydolMayQ-N' 
(4-flnorobeaqrl>-5 t 6- 
dihydroxypyriinidine-4- 
carboxamidc (TFA salt) 
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1 benzyl 

|fluorobaJ^)anrino]carbonyl}-5 f 6- 
1 dihydroxypyriinidm-2-yl>-l- 
Imedi^cthylcartwuiiate 
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|2Kl-«niiiiocyclobc3^1)-N<4- 
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|dihydioxypyrimidinCr4-- 
Icarboxamidc (TFA salt) 
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me%lediyl>hK4^1uoroben2yI)-5,6 
dihydroxypyrimiriimM- 
carboxanndc (TFA salt) 
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(dimetfayl2iiiiiK)>l-iiK^iylethyI]-5,6 
carboxamide (TFA salt) 
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benzyl l-(4-{[(4- 
flaorobcn2yI)amnM)]caiboiiyl} -S- 
hydroxy-6-metfaoxypyrinridin-2-y^ 
l-roethylediylcaibamatc 
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l-xncdiylcfeyi>N-(4- 
fluorobcnzyl)-5,6- 
dihydioxypyrimidinc-4- 
cartXDc&nnde 
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bcarzyl HMt(23- 
dimetiwxybenzy l)anrino]carbonyI }- 

5 t 6-dihydroxypyiimidiii-2-yi>l- 

mdhylethyicarbamate 


497 


A 


15 




2KA-anrino-l-methyle^ 
fluorobeazyl>5-hydraxy-6- 


335 


A* 


mctlMocypyrimidiBO-4-caibox 


16 




2-[HdimeAylammo>-l- 
nielfayletiiyQ-N-<4-fluarobaxzyI)-5- 
hydroxy^nicdioxyipyiraii<fiiie^4- 
carboxamidc 


363 


A 



Table 16 



213- 



WO 03/035076 



PCT/GB02/04742 




N^4-fUKHobeozy^5,6^fihydioxy-2 
(l-metb5^23-daydn>-lH-mdol-2^ 
yI)pyriiiridixK>4-caibo*XHiiiide (TFA 
salt) 




hK4-fhiorobc»2yI>5,6-dihydroxy-2 

rkaitaiyi)anm^^ 
4-cacboxamide (TF A salt) 




N<4-flwHobcozyl>5 f 6-dihydiaxy-^ 
(>ioethyl-l,23,4- 
tetrahydroisoqtimofin-3- 
yI)pyriimdinM-cart)Oxamidc (TFA 

salt) 




fiuorobeazyI)-5,6- 

dfliydioxypyriinidMio-4- 

carboxamide 



499 




241KN^-<UnjctiiylgJycyI)-23- 
aihydio-lH4iidol-2-y5-N-<4- 
flamobeazyI)-5 ? 6- 
djhydn>xypyrinri diire*4- 
caibaxaimde (TF A salt) 




2-(23^ydn>lH-indol-2-yI)-N-<4- 
fbioiobeiizyI>-5,6- 



381 



caiboxamide (TFA sail) 



3^4-fhi(HobenzyI)-5 l 6Kiibydroxy 

(l^,4-trti^ydroisoqumoliii-3- 

yI)pyrimidme-4-caiboxaiiride 



395 



-214- 



WO 03/035076 



PCT/GB02/04742 



8 




N^4-flucHDbcczyl>5,6-<iihydroxy-2 
[2^iiK3rpholin-4-ylacety 0-1^3,4- 
t^rahydroisoqTrinofTTt-3- 
yQpyrinndiiie-4-<axboKamide(TPA 
salt) 


522 


I 


9 




2<l-bcozt^23^ydio-m-indol- 

2ryI>-N<4-£hiarobeii2yI>-5,6- 

dihydioxypyrimidine-4- 


485 


I 


10 


^^^^^^^^^^^^^^^^^ 


2Kl-benzy^23Ktihydn3-lH-indol-2- 
yI>-NK4-fluorobeozyl>-5,6- 
<fihyJ*uAjrpjriuDldlBP"4- 
carboxanride (TFA salt) 


471 


C 


11 




2^Hdimethylamino)-2- 
phenylethyll-N-<4-fluorobenzyI)-5,6 
d^ydroxypyiiniidmc-4- 
carboxamide (TFA salt) 


411 


C 


12 


6 


benzyl 24M((4- 

flnoiobcn^I)aramolcartxmyl}-5,6- 

dihydioxypyiinitdn>--2-yl)inriotin6-l- 

caiboxylate 


515 


A 


13 




2n[2^J«imcdiyiglycyI>-lA3.4- 
tetrahydroisoquniolm-3-yr|-N-<4- 
flnorobenzyI)-5,6- 
dihydroxypyiimidinc^t- 
carboxamide (TFA salt) 


480 


I 


14 


T 

■Sf 


terM>utyll-(4-{[(4- 
QocHobenzy0amino]caxboiiyl}-5 t 6> 
£hydroxypyrinridiD-2-yl)-2- 
jhenylctfaylcaibamate 


483 


A 



-215- 



WO 03/035076 



PCT/GB02/04742 



IS 




2r{H(N^-din»^l^y<^Daniiiio> 
2rphc^lcthyl}-N<4^uorobcnzyI>- 
s fi-dihvdiUA V uyi 1 mMinft-4- 
qgboxaniiflc 


468 


~T j 


16 




2^(l-amino-2-phcnylcthyl>-N-(4- 
fluorobenzyI)-5,6- 
dihydtaxypyrinwHne-4- 
carboxamide (TFA salt) 


383 


A* 



Table 
1 


* 7 = E 

rr fY* f 


IiwiobciizyI)ainmo)caibOTyl}-5,6- 
-caiboxylate 


481 1 

425 1 


A 
I 


2* 


<?«~~ 5 

l II s "i 


^4-fhiorobcnzy^5,6-dihydroxy-2 

l^mtAylsulibnyl)pipcridm-2- 

^]pyrimi^ne-4-carboxamidc 






3 




^4-fhiorobcnzyI)-5,6-dihydi^y-^ 

(l-t(4-mediyl-lA3-aiia^azol-5- 

yI)caibonyIJppcridm-2r 

salt) 


473 


I 


4 




^4-fluorobcn^D-5,6^fihydnKy-^ 
[l-(lH-iniidazDl-4- 
ylcarbonyl)pipcridii>-2- 
yIJpyximidmCM4-caiboxamidc (TFA 

salt) 


441 


1 1 


; 




2-{ H(2,4-^melhyH3-tliia2»^5- 
yl)caibonyllpipcrid^2-yl}-N-<4- 

fluoiobeozyI)-5,6- 
caydroxypyriimdint>4- 
carboxamidc (TFA salt) 


486 


I 



-216- 



WO 03/035076 
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NK4-fluaroben^5 f 6^MrQ0^-2| 455 

l-[(l-mcthyl-lH~imida2ol-2- 
yl)caibonyIlpiperidm-2- 
yljpynmidiiKs^arboxamide (EPA I 



NK4^TKHt)benzyI^5 f 6Hfihydroxy^ 453 
[l-(pyridazm-3-3 

£-3 




N^4-fliKHobenzyI^5,6^ydroxy-2l 474 
{ i-{(4-n^hylmorphoHa-2- 
yl)attbcmyrb)ipcridm-2- 
yl}pyriiiiidiiie-4-caiixixaim 



389 



2^1-a«tyli«pcridiii-2-yI>-NK4- 
flocHobenzyl)-5,6- 
dihydroxypyrimidiiio-4- 
carboxanndc 



fiuofobenzyt)-5,6- 



carboxamidc 



2.[HaniUnocarbonyDOTcridm-2. j 466 
I]^4-fltK>i6bcozyD-5.6- 
dihydroxypyrinn^in©-4- 
caiboxamide 



^4-flnoxobenzyI>-5 f 6-^draxy-^J 452 

[Hpyridin-2~ylca^ 
yljj^midfajM-caitoxamide (TFA | 

salt) 



-217- 



WO 03/035076 



PCT/GB02/04742 



13 




2-[l-(lH-bexiziimdazol-5- 

yliaib(MVl)pq«idiiir2-ylJ-N-{4- 

fln0robenzyI)-5,6- 

caiboxamide (TFA salt) 


491 


I 


14 




2.(1- 

£(cdiylaniiiK>)caTbonyI3piperidin-2- 
yl}-N-<4-flaorobcnzyl>-5 r 6- 
dihydroxypynnndinc-4- 
carboocamide 


418 


G 


15 




^4-floorobaiz^)-2Kl- 

fonnylpiperidin-2-yI)-5,6- 

(fihydn>xypynnridni&~4- 


375 


I 


16 




N<4-fhiorobenzyI>5,6^Jiliydn>xy-2 

pqjcridin-2-ylpyriimdiii&-4- 

caibaxamide 


347 


A* 


17 




NK4-fhioiobcnzyI>-5,6-<fil^droxy-2 
[l^yridfoi^ylini^y^^ 
yI]pyiiinidii»-4^caiboxamide (TFA 
salt) 


438 


B 


18 




N^4-flucrobcn2yj^5,o-dinydroxy-zr 
(l-isonicotiiioylpiperidm-2^ 
yI)pyrimidhie-4-carfxjxaiiude (TFA 
salO 




a 


*9 




NK4-fliuBx^^0-5 t 6^fihydtoxy-2 

2-y0pyrimiiiine-4-caiboxamide 
(TFA salt) 


474 


I 



-218- 



WO 03/035076 



PCT/GB02/04742 



20 


OH I 2 

K • I 


-{l-cthylpiperidm-2-yl)-N-(4- 

uoroDcnzyi>-j,o- 
ihydroxypyriinidme^ 
mboxamide (TFA salt) 


375 


C 


21 




l-(pyridii^3-ylcaitKmy^ 
alt) 


452 


I 


22 


X- i 


^4-fluoiobeiizyI)-5,6-dihydraxy-a 

lHfeyridm-3-yb^^ 
pflpyiiiiridine-4-ca^ 

salt) 


438 


D 


23 


— ~ |2^(l-bcn2ylpipcndan-2-yihw-(4- 

^jLJL^^JtJ |dihydioxypyrinridnac^4- 
CjC I Icarboxamidc (TPA salt) 


437 


0 


24 




N<4-flnoiobeozyI)-5,6-<lihydioxy-2r 
[1^2-oxo-2^hcnyletl^I)pipcridin-^ 
ylQpyrinudine^aiboxain^ 
salt) 


465 


D 


25 




[benzyl 2-(4-U(2> 

1 diinetboxybenzyDamin^ 

1 5,6^ydioxypyriinMiin-2~ 

jyl)l^)cridme>-l'CaibOKylate 


523 


A 


2rf 




^4-fluorobcn2yl^5,6-dihydroxy-: 
|(14sobotylpiperidin-2^yl)pyriniidin 
4-carboxamidc (TFA salt) 


2, 403 
e 


C 



-219- 



WO 03/035076 



PCT/GB02/04742 



27 




N^4-fluoroben2^I}-5 > 6^ydroxy-2 
(l-methyfaiperidm-2r^yl)pyrin^ 
4-carboxamidc (TFA salt) 


361 


D 


28 




2-[l^^-dimcdiyl^ycyl)piperidm- 
2-vn-N-C4-flnorobenzvn-5.6- 
(fihydroxypYtiiuidino-4- 
caiboxamide (TFA salt) 


432 


I 


29 




2- { l-{^dnnethyIamino)-2- 
oxocthyi]piperidia-2-yl } -N-<4- 
£hiorobenzyI)-5,6- 

carboxamide (TF A salt) 


432 


D 


30 




N-(2,3"dtoethoxybetizyl)-5,6- 

dihydroxy-2-(l- 
isonicotinoylpipcridin-2- 
yl)pyrinudine^4-<aibaxaniide (TFA 
salt) 


494 


I 


31 




HK^^onK>ea^I)*D t oKliiiyciioxy-^ 
[l^yridm-2-yln^yl)piperidin-2- 

salt) 




JLr 


32 




2r(l-ben2ylpiperidin-2^yIVN-(23- 
dnnetboxyben2yl)-5,6- 
(fihydroxypyrinudioe-4- 
carboxanride (TFA salt) 


479 


D 


33 


^^^^ 


NK23~dimetiK>xyb^ 
dhnc*faylgiycyl)piperiffin-2-yI]-5,6-- 
dihydroxypyrimidino-4- . . 
carboxamide (TFA salt) 


474 


I 



-220- 



WO 03/035076 
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34 




NK23-dinie*hcKybeiiz^^ 


389 


A* 




dfliydroxy-2^paperidin-2- 










ylpyrinridm&4-caiboxainide 















Table 
1 


1* 

OH 1 


^bcnzyl-2Kl-formy^ipcodin-3-yD 
arboxamide 


357 


I 


2 




fi3niiyIiriperidm-3-yI)-5,6- 

ftihyAttrypyrimidme-4- 

carbaxamide 


417 


I 


3 




N-(4-fluorobcaazyi)-2-<l- 
fonnylpiperidni-3~yl)-5,6- 
dihydroxypyriinidiiie-4- 
caiboxvamide 


375 


I 


4 




benzyl ^-{ii^ 

fluorobeo2yl)aimno]caibonyl}-5 w 6- 

dihydiaxypyiiin^ 

1-aubaxylate 


481 


A 


5 




2Kl-acclylpiperidm-3-yI>-N^ 
flnorobcozyl^S^ 
Hihydrnxypvrnmdiner4- 
carboxamide 


389 


I 



-221- 



WO 03/035076 



PCT/GB02/04742 



6 




benzyl 3<4-{[(2- 

edK^benryI)aimno]caiboiiyl)-S v 6< 

dihydbnoxypyrimi^^ 

1-carboxylale 


507 


A 


7 




benzyl 3-{4- 

[(benzylammo)caibonyI}-5,6- 
dihydroxypyrimidm-2-yI } pi peridme- 
l-carboxylatc 


463 


A 


8 




benzyl H4^[(3-cbtonHl- 

aK^y R>cn2^I)amhio]cart)onyl } -5 , 6- 

dihydraxypyrimidhi-2-yI)pipen^^ 

1-carboxylate 


511 


A 


9 




NK4-flufflX)ben2yI>-5,6^ydraxy-2 
[Hmorpbolin^ylacetyDppeadm- 
3-yQpyriinidine^carboxamidc 
(TFA salt) 


474 


I 


10 




2r<l-benzylpiperidm-^yl)-N-(4- 
fluorobeazyI>-5,6- 
dihydrootypyriniidmo-4- 
carboxamidc (TFA salt) 


437 


C 


11 




benzyl 3-(4-{ [(23- 
dtaiethoxybcazyl)aiiiiiK)}caiboiiy 1 } - 


523 


A 






5,6^ydioxypyriniklin-2^ - 
yl)piperidine- 1-caiboxylate 






12 




N^4-fluo«*enzyI>-5,6-(fihydroxy-2 
piperidn*3-ylpyriinidine-4- 
caiboxamide (TFA salt) 


347 


A* 



-222- 



WO 03/035076 



PCT/GB02/04742 



1? 


OH 


2^1^^-<fimediyl^<^l)pipendm- 
^-yO-N-(4-fluonibcnzyl>-5,6- 
iipynroxy|jynjTiuiiiio^*" 
carboxamide (TFA salt) 


432 


I 


14 




3.y^jynnridine 4-caiboxanridc 
(TFAsalt) 


329 


A* 


15 


6c- , 


N-<23-dfanirfbDxybcnzyl>-5,6- 
dihydroxy-2^inpcrid5n-3- 
ylpyrinndiiie-4-<arboxflmide (TFA 

salt) 


389 


A* 



Table 
1 


10 


benzyl 4-(4-{t(4- 
anorobcnz^)aninK>]caibon 

^ydroxypyrimidiD-^yOpipCTidi 11 ^ 

l-caiboxylate 


481 


A 


2 


■OH 

0 


H<4-fluorobcnzyI)-2-(l- 
fonnylpipoidin-4-yI>-5,6- 
dihydroxypyrimi<1infr4- 
caiboxamidc 


375 


I 


3 




N-(3^-dichlorobcnzyI)-2-{ 1- 
fonnylpipaidm-4-yI)-5,6- 
(tihydroxypyrinridme-4- 
caiboxflnndc 


425 


I 



-223- 



WO 03/035076 
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4 




beozy!4-{4- 

dghydioxypyriinidia-2-yl }piperidine 
l-carboxylate 


463 


A 


5 




benzyl 4K4~U(3-chlan>-4- 

■ ■ ■ it. ■ ifl ii ii ■ nl^ mil ii nli m'liriinril *S n_ 

rncpiyiDenzyi /tm uno ywu uuuy i 1 -* 
dihydioxypyTiiiiidiii-2^yI)pi pen dine- 
1-carboxylatc 


511 


A 


6 




benzol 4^^[(2- 

cdioxybenzyI)aimDo}caibonyl}-5 v 6- 

<fihydroxypyrimidnb-2-yI^^ 

l-cart»xylate 


507 


A 


7 




benzyl 4-<4-{[a3- 
<fimcthoxybc^z^ammo]caIbo^yl}- 
5,6-dibydroxypyriniidiiH2- 
yI)pipOTdine-l-caiboxylatc 


523 


A 


8 




2-[l^^Wimfi&ylglycy0pipciidin- 
4-yQ-^4-fiuorobenzy!>-5.6- 
dihydioxypyrimidin©-4- 
caxboxamide (TFA salt) 


432 


I 


9 




(lnncdiyipipciidii^yDpyriiiri 
4-caiboxainide (TFA salt) 


361 


C 


10 


F 


NK4-fhiorobcozyI>-5,6^hydroxy-2 
piperidin^ylpynnudm&4- 
caiboxamide (TFA salt) 


347 


A* 



-224- 



WO 03/035076 
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11 




N<C23-dimedx>xybeQzyI>-5,6- 
dihydroxy-2-pTprriffin-4- 
yIp3riinidnie-4-<aiboxflmideCn j A 
salt) 


389 


A* 


12 




N-bcnzyl-5,6^ihydroxy-2-piperidi& 
4-yJpyrinndfine-4-<aiboxainide 
(TFA salt) 


329 


A* 


Table 20 


1 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 


^4-fluoroben2yI)-5,6-dihydraxy-2 
(l^ v 4^tBtiahydroqaiiiolin-2- 
yl)pyiimidmc-4-carboxanride (TFA 
salt) 


395 


A* 


2 




baaryl2-<4-{[(4- 

fluorobciizyi)anrino]caxbonyl}-5,6- 
dihydroxypyrimidm-2-yI>3,4- 
dihydioquinofiiic-1 (2H)-caiboxy late 


529 


A 


3 




2r<l-ben2oyWA3,4- 

tetrahydioquiiiolin-2-yI)-N-<4- 

fluocobenzyI)-5,6- 

dihydroxypyrimidine-4- 

caxbaxanadc 


499 


I 


4 




NH4-floorobcnzyI>-5 T 6-dihydroxy-2 

(l-mediyHA3A 
tctrahydroquinoIm-2-yl)pyiimidin&- 
4-carboxaiDide (TFA salt) 


409 


C 



-225- 
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5 




r^4-flucH6benz^5 > Mmydroxy-Z 
[l-<pyridhH2^kaT^ 
E<rahydroquniotin-2^yf)pyriTnidine^ 
4-caiboxaimde (TFA salt) 


500 


I 


6 




tetrahydroqmnolin-2-yI)-N-{4- 
fluorobcnzyl>-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


485 


C 


Tabk 








1 




2r(14jeo2By^ipa^2m-2-yI>-N-(4- 
fluorobcazyI)-5,6- 
dihydroxypyriniidinc-4- 
caiboxanride (TFA salt) 


452 


A* 


2 




2-[1^2-chlor6benzoyl)-4- 
mcdiylpiperaziD-2-yI}-N~{4- 
fluorobenzyI)-5,6- 
dihydroxypyrimidin^-4- 
carboxamide (HO salt) 


500 


I 


3 




2K4-acc^-l>mrthylpipeia2in-2-yIh 
N-<4-fliKHobcaizyl>-5,6- 
dihydK)xypyriinidiD©-4- 
carbaxanride (TFA salt) 


404 


I 


4 




2^4-be^oyl-lHnelhy^ipcrazin-.2- 
yO-N-<4-fluoroben^l)-5,6- 
dihydroxypyrimidine-4- 
caiboxamide (TFA salt) 


466 


I 


5 


9 ' 


2-[H4-chk)iobciizoyl>-4- 
methy!piperazin-2-yrhN-<4" 
fluorobenzyI>-5,6- 
dihydroxypyriniidincp4- 
caiboxanridc (TFA salt) 


500 


I 



-226- 
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6 




2- {4^(etfiyIainmo)carbonylH- 
inediy l^ipenaii>-2-yl } -N-(4- 
floorobenzyl>5,6- 
dihydnxKypyrimidiiie-4- 
caiboxamidc (TFA salt) 


433 


G 


7 




2r-fl-{3-chIoroben2X)yI)-4- 
mcdo^lpipcxBzin-2-yI)-N-<4- 
fioorobeiizyI)-5,6- 
d3hydroxypynimdine-4- 
carbaxamide (TFA salt) 


500 


I 


8 




2^4-elbyl-l~methylpipcrazro-2-yI)- 
N-<4-flBorobcnzyI>-5,6- 
dzhythxrxypyrimidine-4- 
caiboxandde (TFA sab) 


390 


C 


9 




2r<l-ben2Dyl-4-ethyl|Hpexa2m-2-yI^ 
N-(4-fluorobcnzyI>-5,6- 
dihydroxypyrinridine-4- 
carboxamidc (TFA salt) 


480 


C 


10 




N-(4-floorobenzyl>-5,6-dihydroxy-2 
[1-mcAyW- 

(metfaylsulfonyl)pipgiazui-2~ 
yllpyrimidinc^-caiboxamide (TFA 
salt) 


440 


I 


11 




2<l-benzoyI-4-methyipiperazm-2- 
y^N^4-fluoK>benzyI)-5,6- 
dihydroxypyrinridino-4- 
carboxamide (TFA salt) 


466 


I 


12 




N-(4-fluorobenzyI)-5,6-dihydroxy-2 
(l-^DediyIpipcraziiH2-y!)pyrimidine- 
4-carboxamidc (TFA salt) 


362 


A* 
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13 




tcrt-butyi >\T"llv*" 
flaorobcnzyI)ainino]caibonyI}-5,6- 
dihydroxypyriiniciijQ-2-yIH- 
methytpipexaziDC- 1 -carboxylase 
CIFAsall) 




r i 


14 




2^1,4-<fimediylpipCT^^ 
ftaorobenzyI)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


376 


c • 


15 




tErt-botyl3-(4-{[(4- 
fluorobca2yl)ammo]carbony 1 } -5,6- 
dihydroxypyriimdm-2-yI)pipcrazine- 
1-carboxylate (TFA salt) 


448 


A* 


16 ! 




241-teozo^-4-<HN- 
dimc%l^ycyI)piperaziii-2-yI]-N-{4 
floorobenzyI>-5,6- 
dihydroxypyrinridine-4- 
carboxanude (TFA salt) 


537 


I 


17 


0 x» 




2^4-beazyl-l-methylpipeia2in-2r-yI> 
N-(4-fhHHObciizyI)-5,6- 
d5hydroxypyrimidine^4- 
carboxamide (TFA salt) 


452 


C 


18 




9_/ 1 ,tiffn7r>vU4^mniTinvlDinaaaD-'2 

yfl-H<4-flu0n>benzyI)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


494 


c 


19 






N<4-fliKnoben27l>-5 t 6Kiihydraxy-2 
(l-isopiopyl-4^nctfaylpipeia2m-2r- 
yI)pyrimidin©-4-caTboxaniide (TFA 
ask) 


404 


c 



-228- 



WO 03/035076 



PCT/GB02/04742 



20 


OH 


benzyl 2-<4-{[(4- 
Q aoI oba)zyI)aIIImo]caIbaIlyI)--5,6- 
iih>*oJcypyrinridm-2-yI)pq)etazine- 
1-caAoxylale (TFA salt) 


482 


A* 


21 


OL Jis* fY* 

i T fl 


2-{4-(aniIinocaibonyI}-l- 
nb^ylpipaarin-2r-yI}-N-{4- 

cDhydioxypyriinidino-4- 
carboxamidc (TFA salt) 


481 


G 


22 




1-benzyl 4-tert-botyl 2r<4-{[<4- 
flaorobarzyI)aimno]carbonyl}-5,6- 

_| * I fl »M ■■■fcCjr'irriifTTn_v^TfliIltf^CrjlV-f lift - 

oxnycrroxypyriiiii uur^ j aum/ 
1,4-dicarboxylate 


580 cm-: 


A 


23 




N^4-fluxHX)beir^I)-5,6-^hydroxy-2 
[4-mcthyl-l-(pyridin-2- 

ylCal uimjr I /|H|iCTai6i h 

yIJpyrimidinc-4-carboxflimde (TFA 
salt) 


467 


C 


24 




hK4^uorobciE2^5 f 6-daiydroxy-Z 
[l-me^yl-4-<pyiidin-2- 

y0pyrimi<fin£5-4-carboxaimdc (TFA 


467 


I 


25 




N^4-finOTobenzyi>-5,6-dihydroxy-2r 

(4-isopropyl-l^^ylp^crazxn-2- 

yl)pyriinidLae™4^ 

salt) 


404 


c 


26 




241-(N^Winicthyl^ycyIH- 
mcdiylpipcra2inr2-yl]--N-<4- 
fluOT0bcazyI>-5,6- 
dihydroxypyrinudmc-4- 
caiboxaimdc (TFA salt) 


447 


I 
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27 


V 


(fihytfaoxypyrimidiiw^ 
caiboxamMe (TFA saH) 


433 


A* 


28 




tert-butyl 4KN,lWimetbylglycyi>-3- 
(4-{[(4- 

flaorobcnzyI)ainhM)]caibonyI} -5,6- 
< fihydroxypyrinudiD-2-yI)pipeiazm^ 
1-carboxylate (TFA salt) 


533 


I 


29 




N-(4-flu<HX)bcnzyI)-5 f 6-d2iydroxy-2 
(4-methylpipexa^2-y 
4-carboxamidc (TFA salt) 


362 


A* 


30 




NK4^fhiotobcnzyI>-5,6-dihydraxy-2 
pipera2in-2^ylpyrimidme-4- 
carboxamidc (TFA salt) 


348 


A* 
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Table 
1 


22 . 


^4-fhiorobcnzyI)-5 f 6-(fihy<iroxy-2 
[4-pwthyhnorphofilH3- 

salt) 


363 


C 


2 




2<4-bcnzyl-5-oxoiiiDipboBn-3-3^>- 
N^4-flnoiobai2yI)-5,6- 
dihydroxypyriniidin&-4- 
caiboxamide 


453 


A 


3 




2r<4-baizyfaiKirpho!in-3-yI)-N-(4- 
fluOT0bcnzyl>-5,6- 
d5hydroxypyriniidinc-4- 
carboxamidc (TFA salt) 


439 


C 


4 




N-<4-fhiorobenzyI)-5,6-dihydroxy-2 
iiwipholm-3-ylpyriniidiii&-4- 
carboxanridc (TFA salt) 


349 





Table 
1 


23 


24(2S.4R>4-<bcnzyloxy>l- 
nK^ylpynofidm-2-yIHH4- 
flntHobcozyD-5,6- 
dihydioxypyrimidiiw>4- 
caiboxanride (TFA salt) 


453 


A 


2 


^^^^^^ 


2-[(2S,4R)-l-bcn20^-4- 
hydroxypynoUdiii-2-yIl-N-(4- . 
flnon)benzyI)-5,6- 
dihydroxypyriniidincr4- 
caiboxamide 


453 


I 
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3 


fH chtef 


NK4-floonAeazyI>5,6-dihydraxy-Z 
[(2S,4R>4-hydroxy-l- 
melhylpyiTOUdm-2-yI]pyrinu£iinc-4- 
carboxamidc (TFA salt) 


363 


A* 


4 




2-{(2S,4R>.l-benzyl-4- 

(ben^loKy)pyirofidin-2-yI}-N-{4~ 

floarobemyI)-5,6- 

djhydroxypyiirnidiae--4- 

cartwocflmido 


529 


C 


5 




2r<l-beazoylpyrrolidin-2-yI)-N-(4- 
fluorobenzyt}-5 T 6- 
dthydroxy py i iundioe-4- 
c2rbox3midc 


437 


I 


6 




N^4-floorobcnzyl)-5,6^dihyciroxy-2 
[H4^netboxybcn2yJ>-5- 
oxopynolidiii-'2i"yr|pyrifnidino-4~ 
carbox amide 


4S7 


A 


7 




N^4-flnarobaizyl^5 > 6-daiydroxy-2 
pyirofaHi*-2-ylpyriinidine~4- 
carboxanridc (TFA salt) 


333 


A* 


8 




2^[(2S,4R)-4-<bcii2yk)xy>l-<N^- 
ddmcthylglycyI)pyrrolidin-2-yI]-N- 
(4-flDOTobcnzyI)-5,6- 
dihydroxypyiiinidiae-4- 
carboxamide (TFA salt) 


524 


I 


9 


OH 


hH4-fliiorobcazyl>5,6-dihydroxy-2 
(l-methyipynx>Udin-2-y0pyrinridine 
4-caiboxanride (TFA salt) 


347 


D 
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WO 03/035076 



PCT/GB02/04742 



10 




2r[(2S f 4R}-l-beiizoyM- . 

(bco2yk)xy)pyin^idiD~2-yl}-N-(4- 

flnorobenzyI)-5,6- 

(fihydroxypyriinidine>4- 

caxboxanude 


543 


I 


11 




2r<l-bcnzylpyirolidiD-2-yI)-N-{4- 
flwHobenzy 0-5,6- 
cfihydroaypyriniidiiic-4- 
caiboxamide (TFA salt) 


423 


D 






2^14)enzoyipyirolidm-2^yI>-N-(23- 

dfliydrooqfpyriniidiiie-4- 
caiboxamide 


479 


I 


13 


OH 


tort-butyl (2S,4R>24H[(4- 
fiiumibcnzvliaimnolcaibonvl 1-5.6- 
(fihydroxypyrimidm-2-yI>4- 
hydroxypyirolidine-l-caiboxylatc 


449 


A* 


14 


„ ft* 

<>W?r^ ... 


2-{(2S,4R)^Kbc^toxyH4^ 

(dicthylamino)bca2X)yQpynolidiD-2- 

yl)-W-(4-fluorobenzyI>-5/S- 

dihydraxypyrimidine-4- 

carboxamidc 


614 


I 


15 




NK4-flnoi6bco^O-5,6Hfflqrdtoxy-2 
[^4RH4rydroxypyiTOlidm-2. 
yljpyrimidine^-caiboxamidc (TFA 
salt) 


349 


A* 


16 


OH 


241-(N^-dimcthyIg^ycyl)pynolidiD 
2-ylJ-N-<4^iiorobeozyI>-5 t 6- 
d5hydroxypyrimi(tinft-4- 
carboxamide (TFA salt) 


418 


I 
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17 






2-{ l-[2^dinjediylaiiiEQO>>2- 

axoethylJpyirofiifiii-2-yl}-N-<4- 

fluorobeazyI)-5,6- 

carboxamide (TFA salt) 


418 


D 


18 


o* at* 


text-butyl (2S,4R)-4-(benzyl0xy)-2- 
(4-{[<4- 

flnoiobcn^I)armno]caibonyl}-5,6- 

dJhydroxypyrimid^2-yI)pyxTO 

1-carboxylafce 


539 


A 


19 


oh a** 


24(2S,4R>4--(bai2yloxy)pynolixfin- 
2r-^J-N-(4-fluCHiobenzyl>-5,6- 
dihydroxypyrinridino-4- 
carboxamide (HC1 salt) 


439 


A* 


Tabh 








1 




N-(l.r-biphcnyl-3-ylmcthyI)-5,6- 
cmiydroxy"2^pyridin-2-ylpyriniidinC' 
4-carboxaniide (EO salt) 


399 


A 


2 






N-(3-chloro-4-fluorobcn^ 
dihydroxy-2rpyridiiH2r-ylpyriinid^ 
4-caiboxamide (HQ salt) 


375 


A 


3 


j. II 


0 


lSK4-fluorobciizyl)-5,6-dihydrx)xy-2 
pyridm-2~ylpyriimdin&4' 
caiboxamlde (HC1 salt) 


341 


A 


A 




O 


N-{3-chlarobenzyI)-5 ,6-dihydroxy-2 
pyridia-2-ylpyrinridm&4- 
carboxamide (HQ salt) 


357 


A 
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^^3^chlorcH4-iiietfaylbeazyI>-5,^ 
dahydroxy~2-pyridiiH2-ylpyriiiu(li^ 
4-carboxaimde 





^^23^i^IlcAoxybeIlzyI>-5 f 6- 
4-caiboxanride (HQ salt) 



N-^23-dimetfiyIbenzyI)-5,^ 
dihydi0xy-2-pyridm-2-y^^ 
4-carboxaimde (HQ salt) 



371 A 



383 A 



351 A 



OH 




N-{2-<Alon>^fluorobenzyI)-5,6- 
dUiy(3roxy~2^yiidiii-2^ylpyriiiii<iin& 
4-carboxamidc 




5,6-dil^dioxy-NK2rmedioxybaizyl) 
2-pyridin-2-ylpyriinidin©^ 
caiboxanridc (HC1 salt) 



353 A 




N^a2^5,6HiihydiD^-2^dm-2 
yipynnii(finc-4-carboxaim^ 
salt) 



OH 




5,6-dihydioxy-2rpyridBcD-2-yl-N- 324 | A 
(pyridii^3-ylincthyl)pyriiDidii^ 
caiboxamidc (TFA salt) 



-235- 
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12 




5,6-dihydroxy-2rpyridiii-2-yl-N- 


324 


A 
















caibaxanride CTPA saU) 
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Table 15B 




name 



benzyl H4^0**joio^2- 
(nKrfhytsuifon^^ 

methyteftylcafbarate 



633 I A 



2-(1-an*»-1-fn9aiy*o*y'H^l 
2^meihyteulfofiy0benzyip5.6- 



2^H*nethylairtno>-H 
M^uoio^meftybutonyOberiJW 
tfihydraxypyrinkflne-^^ 



427 I C 



jfluoit)benzy1}^,&<J^^ 
4-cartxwamMe 




347 I C 



4-cartxwamWe 



|rie-4-cafboxamkJe 




benzyl 

IfluorobenzyOaniMcartw'W^tO- 
|(finydroxywTkrtdk>-2- 
l y l)< 9 clopeit^c8jbaniate 



J^5S^5ope^pR4- I 347 

auofobenzy^.S-dahydraxypy^ 



"4811 A 



4-carbaxamWe 
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2<l^(eBiytan^)cait»r^^ 
methytettiytW^ftuorober^ 
d3iydroxypyitTiki2ne-4-caito 



(4-fluorobenzyfh5.&- 
<©iydi0xypyrlrrtdine-4-<art)axam 



411 




2^1Kben2oytamlnoH-™mylethy!H^ 

(4-8uorobenzy!>-6 f &- 

dfcydioxypyrimld^^ 



2-{1 -{benzy1(m6ttTy0amfrK>}-1 - 

memytemytHH4-fluorobonzy!)-5.&- 

dtiydraxypyrimkfi^^ 



425 




(2-dhaxybenzyl>^ f 6- 



OH 




N-(2-chloiDbenzyO-a-{l - 

(dlmethylairtnoH 

dihydraxypyrirnkftne-^^ 



OH 




N-(2-chkJiobenzyl)-2-l1 - 
dSiydraxypyrirni^^ 



OH 




^5-chk)rc)-2-methytbefizyIh2-{1 - 

((&netfiytanr*x>H- (n ^^ 
<©iydroxypyrtiBcflne-4^artxixandd© 



379 




N^44hJorobenzy1)^,6Kfihydroxy-2^ 
meJhyt-1-[(pyrazirv2- 
yicartx>nyOamino]etf^ 
carboxamlde 



427 



238 
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2^1^cflettiylamirM>H'nietfiyltihy^ 

(4^uorobenzyf)-5,6- 

dtiydroxypyrenkfine^^ 



377 



^4-fcioroben2yfK,6-d9iydroxy-2-{1- 
mefryM -morpho&i^ 
ytethyOpyrfrnkfine-4" 



391 



HjC CH, 



hH4-fhJOfobenzyf)^,6-dihydrox^2-(1 

memyM-pipefic8n-1- 

ytethyf)pyrtnicDno^arboxamkJe 



KjC CH, 



„OH 




hK4-fluorobenzyf^5,6-(ffiiydro)(y-2-(1 
nrcethyM -pyirofHln-1 - 
ytethyf)pyrknWine-4-cajtx)xani^ 



375 



H,C CH, 6 




hH4^uorobenzyt>^ r &KJihydraxy-2-{1- 
methyt-l^mothyttpyTfcfeM' 
yimethy0^ino]ethyf)pyrtmid]no-4- 
caibaxanride 



426 



OH 

HgC CH, o 




2^H<fimethylan*K>)-1 -fnelhyiethyt}- 

5 I MBiydraxy-N-{2- 

(m8thyttNo)befi2yflpyiimWine*4^ 



377 



CH, 




N1^l1-dJethyH^i2-{1-(4-a(4- 
fluorobenzy()aniirK4cartx>ny(}-S v 6- 
cRhy«ftiJxypyrinrwcfin-2-yf)-1- 
rnefthytethyfj^hanecfiamjde 



448 



2-{1-{1 ,4^loxa^-a2QspirDK^Jdoc-8- 
yl)-lHne4hyl0thylW4^iJorabef^^ 
5,6<fihydroxypynnriicfine-4- 
carboxamide 



447 




N^4^uorobenzyf>^,eKffliydroxy-2-(1 
meftiyH-{I(1-methy»-1 HWmWazol-2- 
ytycartxxiyl)amino}e^^ 



429 



239 
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OH 


N^4^nuorobenzyl^5,&Haiydn»y-a^1 - 
methyH ^4^JXop^eridjn-1 - 
yf)ethyl]pyrimkfirie-4-^^ 


403 


K 






hH4^uoroben2yf)^,6-cSiydraxy-2-{1 - 
melhyM -{methy1{pyrWir>-2- 

cafboxamide 


426 


C 




fluoroben^Oaminc^caitxwy^S^ 
tfflrydroxypyrlmkfln-2-y1}-1 - 
ms9iylfllhy0^'w8iyfrnofphoflne-2- 
cafboxamkio 


448 


1 


OH 


2-{1 -[acetyl (mettiyi)amino}-1 - 

methytethy0^^uorobenzyl>-5 t 6- 

dhydraxypyrimidin^^ 


377 


1 




i o 


(4-fluorobenzyI)-5,6- 


363 


1 




OH 


2-{1 ^cfimethytamirx)}piperklii>-1 -yf}- 

1-™ttiyte!hy0^4^i^^ 

<ffiydroxypyTimkfir^^ 




E 




^tL^Xo^CH, 


N^2^-dimefttX)xyben2yf)-2-l1 - 

(<ftiieUiylan^H-" >e ^ | y teth y < > 5 » 6 - 
dihydroxypyrimkfine-4^^ 


391 


A 


OH 

° 


2WdBmrfhyianw)tetrahydro-2H- 

pyran-4-y13^4^ix>robenzyl^ 

dihydroxypyrir^ 




C 


CH, 


N^44uonJbenzyl)^ f 6KiaTydroxy-2-(7- 

mo«hyl-7-azaWcycloI2^.ipiept:1- 

yOpyrimWne^«tftxwamkJe 


373 


C 



240 
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2K7HK^7-azabfcycto(2^^ 
yf]hN^4-fluorobenzyfh6,6- 


401 


A 








2^2-«cet>4-2^zabk^ciop.1 .1]hax-1- 

yi>^4-ftiJOfDbefT2yl^5,6- 

cffiiydraxypyrimkJin^^ 


387 


A 








moth^2-flzabkyck3p.1 .1Jhax-1- 


359 


C 



241 
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structure 


Name 

tert-butyl (2S,4nK<baizyloxy>^-(4 
tt(4rfluorobenzyl^^ . 
5,6-d&Tytiroxypyrirnkfln-2- 
yl)piperWine-1-cartxixylatD 


M+1 


A 




2^(2S,4RH-{benzytax^^ 

yfl^4-foJorobenzy1)^ 

cShydraxypyiimkfine-4-c^ 


453 


A - 




2i(2S,4RH-(benzylaxy>-1 - 
methytpipeddin^^^ 
fluorobenzyf)-5 t 6- 
cBydraxypyrimkfne-4-^^ 


467 


C 


OH 


[(2S.4nH4iydraxy-1- 

methylpipefi^ 

carboocamkJe 


377 


A* 




2-{1 -acetyM-<benzyk»cy)piporicfir>-2- 

yQ4H4-fluoroborizyO-5.6- 

cihydroxypyrimkfine^^ 


495 


1 



242 
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Table 21 B 


Name 




Structure 




2^1-€thyM^ethylpipera2in-2^I}^ 

(^MIuoiDbenzyl^e- 

d^ydroxypyrankfine-4-caxboxamlde 


390 


n 




N^44luorobenzyiK^imychtJxyF-2-I4- 
me%H-<pyrazin-2- 
ylcarbony0piperazirH2-y1^ 
carboxamJde 


468 


A 



243 
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Table 22B 



Structure 


Name 


li'.nilit'NM'i'lW 


k^^o o 


tert-butyl 3-{4-{[(4- 
fluorobenzyOamino]cart)onyf}- 

c c -HflwriiriYvrftfrirniffin-P- 
^o^uiiiyujuAypjfiuiiiuiii t. 

yl)thk)morpholine-4-carboxylate 


465 


A 


OH 


N-(4-fluorobenzyl)-5,6- 

dihydroxy-2-ttilomorphoBn-3- 

yipynniiuine-4H»nxixamicie 


365 


A* 


OH 


N-{4-fluorobenzyl)-5,6- 
CGhydroxy-2-(4- 
metnynnlomorpnoiin-o^ 
yl)pyrimidine-4-caiboxamide 


379 


C 


6 


N-<4-fluorobenzyl)-5,6- 
diTiydro^-2^4-{pyric0n--2- 
ytorDonyOtniomorpnolin-3- 
yOpyrimicfine-4-carboxamlde 


470 


1 


L n o 


2-{4-acetytthiomoipholin-3-yl)- 
N-(4-f!uorobenzyl)-5 f 6- 
cGhydroxypyrirnicQne-4- 
carboxamtde 


407 


1 


OH 
N-V° H 

O^NH HN 

^ c >^° rii 

^ v 

F 


tert-butyl 1-{4-{[(4- 
fluorobenzyOamino]carbonyO- 
5,6KliliydroxypyrimkfirH2-yl)-2- 
methoxyethyl carbamate 


437 


A 



244 
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OH 

•rr OH 

H^CH, 


2-[1-(dimethylamino)-2- 

methoxyethylJ-N-(4- 

Ruorobenzyf)-5,6- 

cfihydroxypyrimldine-4- 

carfaoxamide 


365 




OH 

^C^NH Hf^ 

° ril 

F 


2-[1 -(acelylamino)-2- 

mefthoxyethy!}-N-(4- 

fluorobenzyf)-5,6- 

cShydroxyF^rimkfine-4- 

carboxamkfe 


379 


1 


OH 

^o-V^^T 0 

F 


2-(1 -amino-2-methoxyethyl)-N- 
(4~fluorobenzyl)-5 f 6- 
dihydroxypyrimfdine-4~ 
cartooxamide 


337 


A* 








T. 

F 


N-<4-fluorobenzy1)-5 ( 6- 
cfihydroxy-2-{2-fTiethoxy-1 - 
[(pyricOn-2- 


442 


1 


yk»rtx)nyOEUTiino]ethyf}pyrirnidi 
ne^-carboxamide 






H 


N-(4-fluorobenzyl)-2-{1 - 
(formy1amino)-2-me1hoxyethylJ- 
5,6-dihydroxypyrimidine-4- 
carboxamide 


365 


A 



245 
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OH 

H,cr NH ° 


N-(4-fluonobenzyl>5 l 6- 
dihydroxy-2-{2-methoxy-1 - 
(methylamino)ethyl]pyrimidi^ 
4-carboxamkje 


352 


A 


OH 

_ JutjuCX 

o 


2-{Hacetyl(methyl)amfnoh2- 
methoxyethyl}-N-<4- \ 
fluorobenzyl)-5,6- 
dhydroxypyrimkfine-4- 
carboxamide 


393 


1 




N-(4-fluorobenzyl)-5,6- 

dihydroxy-2-{2-fnethoxy-1- 

[methyl(pyridin-2- 

yteartx>nyl)amirK)]ethyl}pyrirn!di 

ne-4-cartx>xamkJe 


456 


1 



246 
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Table 23B 



Structure 


Name 


M+1 


Procedure 


OH 


N-(4^uorobenzyl)-5,6- 
dihydro)^-2-{(4R)-3- 
(pyricfln-2-yfcarbonyf)-1 ,3- 
thiazo)klin-4-yQpyrimicfihe-4 
carboxamide 


456 


I 


OCT 


OH 

O 


N-(4-fluorobenzyf)-5 l &- 

<Brydraxy-21(4RH^ 

thfazofidin-4-yQfiyr^ 

carboxamide 


351 


A* 


OH 

N <V OH H rY 

O 


N-(4-fluorobenzy})-5,6- 

dftiydroxy«2^(4R)^-methyt 

1,3-thiazolidirv4- 

yflpyrimidine-4- 

carboxamide 


365 


C 


OH 


2-{3-acetyM ,34hiazolidin-2 
ylH^^fluorobenzyl^.e- 
dihydroxypyrimidine-4- 
carboxamide 


393 


I 


J 

CH, 


o 


N-<4-fluorobenzyl)-5,6- 
cBhydroxy-2^3Hiielhyl-1 
thiazordirv2-yl)pyrimidine- 
4-carboxamkle 


365 


C 



247 
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Table 25B 



Structure 


Name 


rVh-1 


Procedure 




^4-fluorobenzyl)^5 f 6-dfhydroxy-2- 

(1A4^rimethyip^erazin-2- 

y0pyrimfdine-4-cartx)xaJTikle 


390 


C 








ylcarbonyQpipera^ 
fluorobenzyf)-5,&- . 
clhydfDxypynrnSdine^4-cart)oxafnide 


482 


C 




2^1-acetyl-2,4-dImethytpipera^ 

y0^4-fluoroben2yt>-5 f 6- 

(fhydroxypyrimkfine-4<^dx)xajT^ 


418 


C 






O^NH O 

H-CL JO 


tert-butyl 1-<4-{I(4- 
fluorobenzy0amino)caibonyf}-5,6- 
d5hydroxypyrimicfir>-2-yI}-2<nethoxy- 
1 -methytethytearbamate 


451 


A 


NHj O 


2-(1 -arruno-2-methoxy-1 - 

methytetfty!}^4~t^ 

cfihydroxypyrimkine-4-cajboxamkie 


351 


A* 


CH, 


2-[1 ^acetylamino)-2-methoxy-1 - 

m^hy»ethyl}^4^uoroben2^5 i &- 

cfihydroxypyrimicfine-4-<^urboxarnlde 


393 


I 



248 



WO 03/035076 PCT/GB02/04742 







2-[1 -{(fimethytamlno>-2-methoxy-1 - 

methylethyQ^44hiofDbenzyl^ 

cfihydroxypyrimkfi^ 


379 


C 


H,C NH 




hH44lLK>rDbenzy!)^,6KfihycbtJxy-2- 
[2Hmelhoxy-1-mettiyH- 
(m8thy1antirk>)et^^ 
carboxamido 


365 


C 


z 




^4-ftuorobenzyJ)^,^^ 
^Hnethoxy-lHnethy^H(pyrW^ 
ykaitxHiyQami^ 
carboxamide 


456 


G 




2-(1 ^mettiytpHjei^2-yl)-N-(4- 
fluorobenzyf)-^,^ 

cDhydroxypyrirrucfine-4-carboxanUde 


375 


c i 


OH 






CH, 




2-{1 ^acetyl(m^hy^)am^no^2- 
methox^1^Tiethyi^hyf}-NH4- 
fluorobenzyO-6,6- 
cKiydroxypyrimkSne-4Kjartw 


407 


I 


Of 




rH4^hjorobern^)^ f 6<nhydiuxy^ 
{2-methoxy-1 -methyM - 
[methyKpyrfcBn-2- 
ylcarbony1)amino]etW^ 
carbaxamkie 


470 


I 


5"' 


pur 


2-{1- 

[(cydohexyimethyO(methyl)arTiino}- 
2-methoxy-1 -methyJethylH4-(4- 
fkjorobenzyl)-5,&- 

(fihydroxyF^TMne-4K^rtKJxaniicle 


461 


C 
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6 


2^1^(cyctohe)^ImethyI)afTiTO]-2- 
methoxy-1 HTietiiylethyfHvK4- 
fluorobenzyf)-5,6- 

dmydroxypyrirnidin(>4-<^r1x}xamide 


447 


C 


OH 

* c , fV OH H fOl 




2^H(cydohaxytmethy<)aniino}-2- 
methoxy-1 -methy1ethyJ}-N-{4- 
ffuorobenzyl)-5 ? 6- 


361 


A* 


L^NH O 




cfihydnoxypyrimkfine^-cartxjxan^ 








2-<4-acetyf-1 ^^m^hytpipefazm-2- 

y0^4-fkJorobenzyt)-5,6- 

c»TydroxypyrimkSne-4-cart)oxan^ 


418 


A 


















2-{1 -^c»tyJ-2-fTiethyfp<peridlr>-2-yf>- 

r4-<4-fluorobenzyi)-5 r 6- 

di^roxypyrimicfine-4-cafboxamide 


403 


A 


OH 

o 


fsK44JuoToben2^f)^ f 6-dihy(toxy-2- 
[2^n^hyl-1-<pyiazin-2- 
ykartK)ny0p^rk^2-70pyrimkfir^ 
4-carboxamide 


467 


A 


OH 

k^N. c ^ O OMe , 


N-(2>dimethoxybenzyl>-2-{1 ,2- 

dlmettiylpiperidin-2-yf>-5,6- 

cDhydfDxypyrimkfine^K^ajIxjxamkle 


417 


C 






hH4-fluorobenzyl)-5 > 6<fihydfoxy-2- 
2-me4hyt-i -(pyridhf>-2- 
y!cartKXTyf)pipericfiiv2-^flpyrimkfine- 
4-carboxamkle 


466 


A I 
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2^H(2.4<llmothy»-1,3-thiazo^ 
y!)carbony1]-2-metftyt^^ 
N-<4-fluofDbenzyl>-5 ( 6- 
dihydraxypyriniidlne-4K^itx}xanilde 


500 


A 








2-[(2S)-1-aoetyt-2-mettiyIpyrfDlkfiiv 

2-yiH4-(4-fIuoroben2yI)-5,6- 

(fihydix>xypyrinticfine-4-caiboxantfd6 


389 


A 
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While the foregoing specification teaches the principles of the present 
invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
5 that come within die scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. A compound of Formula Q: 

OH 

IT'V R 3 



OR 2 




(D; 

5 wherein 
Rl is 

(1) -H, 

(2) -Ci_6 alkyl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, -OH, -CN, 

-O-Ci-6 alkyl, -O-Cl-6 haloalkyL -C(=0)Ra, -C02R a , -SR a , 
-S(=0)Ra, -N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb), N<Ra)-C(=0)-Co- 
6 alkyI-N(RbRC), -S02Ra, -N(Ra)S02Rb, -S02N(RaRb), 

NR t> 

-N(Ra>C(=0)Rb R c , -N(R a )C(=0)N(RbRc), 

15 -N(Ra)C(=0)C(=0)N(RbRC),or-N(Ra)C(=OpRb, 

(3) -O-Ci-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -O-Ci-6 haloalkyl, -C(=0)R a -C02R a -SR a 
-S(=0)Ra -N(RaRb), -C(=O>-C0-$ aIkyl-N(RaRb), N<Ra>C(=0>Co_ 

20 6aIkyl-N(RbRc),^C>2R a -N(Ra)S02Rb _so2N(R a Rb) T or 

-N(R a )-C(Rb)=0, 

(4) -Rk 

(5) -Cl-6 alkyl-Rk, wherein the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH -CN, 
25 -O-Ci^alkyU-O-Cj^b^oalkyL^^ 

-N(Ra)C(=0)-Co-6 aIkyl-N(RbRc), or -N(Ra)-C2-6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha to N(Ra), 
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(6) -C2-5 alkenyl-Rk 

(7) -Cz-5 aDcynyl-Rk, 

(8) -Co-6 aIkyl-G-Co-6 alkyl-Rk, 

(9) ^^dkyl-SCO^-Cb-ealkyl-Rk 
5 (JO) -O-Cl-6 alkyi-ORk 

(11) -OCi^alkyl-O-Ci^allcyl-Rk, 

(12) -O-Cl-6 sukyl-S(0)nRk, 

(13) -Co^aftyl-K(Ra>Rk, 

(14) -QM5 alkyl-N(Ra)-ei^ alkyl-Rk, 
10 (15) ^^aliyl-N^a^^alkyl-ORk, 

(16) -Co-6aDcyl-C(=0>-R k , 

(17) <^aftyl^(=O)N(Ra)-C0^alkyl-Rlc, 

(18) -Co-6 alkyl-N(Ra)C(=0>-Co-6 alkyl-Rk, 

(19) ^^aIl^-N(Ra)CK^)-0<^alkyl-Rk, 
15 (20) -Ci-6 alkyl which is: 

(i) substituted with aryl or -O-aiyl, wherein the aryl is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Cl-6 alkyl-ORa, 
-Ci-6 haloalfcyl, -O-Ci-6 alkyl, -O-Cl-6 haloalkyl, 
20 methylenedioxy attached to two adjacent carbon atoms, or aryl; 

00 substituted with -Rk, -Cl-6 alkyl-Rk -N(Ra>C(=O)-C0-6 
alkyl-Rk, -Cq-6 alkyl-N(Ra>Q)-6 alkyl-Rk -Q)-6 
alkyl-O-Co-6 alkyl-Rk or -Cq-6 alkyl-N(RaKX==O)-C0-6 
alkyi-Rk.and 

25 (iii) optionally substituted with one or more substituents each of 

which is independently halogen, -OH, -CN, -O-C 1-6 alkyl, 
-O-Cl-6 haloalkyl, or -N(RaRb), or 
(21) -Ci_6 alkyl, substituted with -O-C 1-6 alkyl, and with a substituent 

selected from the group consisting of -N(Ra)C(=0)Rk and 
30 -N(Ra)Ci-6 alkyl-Rk, 

R 2 is -H or-Ci-6 alkyl which is optionally substituted with one or more substituents 

each of which is independently 

(1) halogen, 

(2) -OH 
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(3) -CN, 

(4) -OCi^alkyl, 

(5) -0-Ci-6haloalkyl, 

(6) -C(=0)Ra 
5 (7) -CX)2Ra 

(8) ^SRa 

(9) -S(=0)Ra 

(10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

10 (12) -N(R a )-C(=0>Cl-6alkyl-N(RbRC), 

(13) -S02R a , 

(14) -N(Ra)S02Rb, 

(15) ^S02N(RaRb), 

(16) -N(^a)-C(Rb> = o, 
15 (17) -C3-«cycloaIkyl, 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Cl-6 
alkyl, -Q-6 haloalkyi, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-€o-6 alkyl-N(RaRb), or -Q-6 alkyl substituted with a 5- 
20 or 6-membeied saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S; 
wherein the saturated heterocyclic ring is optionally 

substituted with from 1 to 3 substituents each of which is 
independently -Cl-6 alkyl, oxo, or a 5- or 6-membered 

25 heteroaromatic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; wherein the 
30 heteanocycle is optionally substituted with one or more 

substituents each of which is independently -Cl-6 alkyl, 
-O-Ci-6 alkyl, oxo, phenyl, ornaphthyl; 

R3 is -H or -Ci-6 alkyl; 

35 



-255- 



WO 03/035076 



PCT/GB02/04742 



R4is 

(1) H, 

(2) Ci_6alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
5 O-Ci-6 alkyl, -O-Ci-6 haloalkyi, -NO2, -N(RaRb), -C(=0)Ra 

-CX>2R a , -SRa -S(=0)Ra -SO^Ra, or ^(R*)C02Rt>, 

(3) Ci_6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, or 
O-C1-4 alkyl* and which is substituted with 1 or 2 substituents 
10 each of which is independently: 

'CD C3-8 cycloalkyl, 

(ii) aryl, 

(iii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5J7 cycloalkyl, 

15 (iv) a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 

(v) a 5- or 6-membered heteroaiomatic ring 
containing from 1 to 4 heteroatoms 

20 independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

25 (4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-.7 cycloalkyl, 

30 (8) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 
(9) a 5- or 6-membered heteroaiomatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 
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(10) a9-orlQ-memberedf^^ 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 

5 each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 

carbocycle in (3Xiii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl 7 -Q-6 alkyl-ORa, -Cl-6 
haloalkyl, -O-Ci-6 alkyl, -OCi-6 haloalkyl, -CN, -NO2, -N(R a Rb), 
10 -Ci^aIkyI-N(RaRb),^(^^ 

alkyI-C02Ra -OC02R a -SR a , -S(=0)Ra, -S02R a , -N(Ra)S02Rb 
-S02N(R3Rb), -N(RaXX=0)R b , -N(R*)C02Rb, -Ci-6 
alkji-N^a)C02Rb, aryl, -Cl-6 alkyl-aryl, -O-aryl, or -Q)-6 alkyliet 
wherein het is a 5- or 6-membexed heteroaiomati c ring containing from 
15 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Cl-6 alkyl, 
tCi-6 haloalkyl, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, oxo, or -C02R a ; 
each saturated heterocyclic ring in (3)0 v) or the 
20 saturated heterocyclic ring in (8) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -Ci_6 haloalkyl, -O-Cl-6 alkyl, -O-Q-6 
haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
25 from N,0 and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fused tricyclic heterocycle in (3)(vi) or the 
fused tricyclic heteiocycle in (10) is optionally substituted with 
one or more substituents each of which is independently 
30 halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O^i^ aflcyl, -O-Ci-6 

haloalkyl, oxo, aryl, or -Cl-6 alkyl-aryl; 



35 



or alternatively R3 and R4 together with the N to which both are attached form a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
which is independently -Cl-6 alkyl or oxo; 



WO 03/035076 



PCT/GB02/04742 



each R», Rb rc and Rd is independenfly -H or -Ci-6 alkyl; 

Rk is carbocycle orheteio^cle, where^ 
5 substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Cl-6 alkyl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, 

-OH, -CN, -O-Ci-6" alkyl, -O-Ci^ baloalkyl, 
-C(=0)Ra, -C02Ra, -SRa -S(=0)Ra -N(RaRb), 
-C(=OKCH2)0-2N(RaRb) f 
N(Ra)-C(=OHCH2)0-2N(RbRc),-SO2Ra 

15 -N(Ra)S02Rb,-S02N(RaRb),or-N(Ra)-C(Rb)=0, 

(5) -O-Ci-6 alkyi, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Ci-6" alkyl, -O-Ci-6 haloalkyt, 
-a=0)R a , -C02R a , -SRa, -S(=0)Ra, -N(RaRb), 
20 -C(=OHCH2)0-2N(RaRb), 

N(Ra>C(=OHCH2)0-2N(RbRC), -SO^Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(Rb>=0, 

(6) -N02, 

(7) oxo, 

25 (8) ethylenedioxy, spiro substituted on a ring carbon in a saturated 

ringofRk; 

(9) -C(=0)Ra 

(10) -CQ2Ra, 

(11) -SRa 

30 (12) -S(=0)Ra, 

(13) -N(R a Rb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0>Ci^alkyl-W(RaRb), 

(16) -N(Ra)C(=0)Rb, 
35 (17) -S02Ra, 
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(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb 

(20) -Rm, 

(21) -Cl-6 alkyl-rRm, whraein Ihe alkyl is optionally substituted with 

5 one or more substituents each of which is independently 

halogen, -OH, -CN, -C\-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyi, -C(=0)Ra, -C02R a , -SRa, 
-S(=0)Ra -N(RaRb), -N^aKX^b, ^02R a , 
-N(Ra)S02Rb -S02N(RaRb), or-N(Ra>C(Rb)=o, 
10 (22) <^aIkyl-N(Ra>G0-6aIkyl-Rm, 

(23) <^aIkyl-CK3o-6alkyI-Rm, 

(24) -Co-6 alkyl^S-CO-6 alkyl-Rm, 

(25) <^alkyl-C(==0)-Co-6a]kyl-Rm, 

(26) -C(=0)-CM^ alkyl-Rm, 

15 (27) -C(=O)N(Ra)-C0-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0)-Ci^ alkyl-Rm, wherein the alkyl is optionally 

substituted with one or more substituents each of which 
is independently halogen, -OH, -CN,.-Ci-6 haloalkyl, 
20 -0-Ci_6 alkyl, rO-Ci^ haloalkyl, -C(==0)Ra, -CX>2Ra, 

-SRa, -S(=0)R a , -N(RaRb), -N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(Rb)=o, 

(30) -N(R a >C(^>-N(Rb)-Q>^ alkyl-Rm, 

(31) -N(Ra>C(=0>0-Co-6 alkyl-Rm, or 

25 (32) -N(Ra>C(=O>N(Rb)-S02-C0-6 alkyl-Rm; 

carbocycle in Rk is Q) a C3 to C8 monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 tricyclic ring system, or (iii) a Cn to C16 tricyclic ring system, wherein each 
ring m (ii) or (iii) is independent of Or fused to the other ring or rings and each ring is 
30 saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicychc ring system, or (iii) an 11 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
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with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, tricyclic ring system, or tricyclic ring Systran contains from 1 to 6 
heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
5 any one or more of the nitrogen heteroatoms is optionally quaternized; 

each R m is independently C3_g cycloalkyl; aryl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered tricyclic heterocycle 
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or tricyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein 

the cycloalkyl or the aryl is optionally substituted with one or more 
substituents each of which is independently halogen, -Ci_6 alkyi, -Cl-6 
haloalkyl, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -N(RaRb), aryl, or -Cl-6 
alkyl-aryl; and 

the monocyclic or tricyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Ci-£ alkyl 
optionally substituted with -O-Cl-6 alkyl, -Ci-£ haloalkyl, -O-Cl-6 alkyl, 
-O-Cl-6 haloalkyl, oxo, aryl, -Cl-6 alkyl-aryl, -C(=0)-ar>d, -CC>2-aryl, 
-CO2-C1-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

each n is independently an integer equal to zero, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

2. The compound according to claim 1, wherein Rl is: 

(1) -H, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 
substituents each of which is independently halogen, -OH, -CN, 
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-O-Ci^ alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -CX)2Ra, -SRa 
-S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra>C(=O)-(CH2)0-2N(RbRc), -S02Ra, -N(Ra)S02R b , 

NR b 

R 1 

-S02N(RaRb),-N(Ra)-C(=0)Rb, ' R c , 

5 -N(Ra)C(=0)N(RbRc),.N(RaX^=0)C(=0)N(RbRC),or 
-N(Ra)C(=0)ORb, 

(3) -R k , 

(4) -C1-4 altyl-Rk wherein the alkyl is optionally substituted with lor 2 

substituents each of which is independently halogen, -OH, -CN, 
10 -O-Ci^t alkyl, -O-C1-4 haloalkyl, -N(RaRb), or -N(Ra)-<CH2)2-4-OH, 

(5) -O-(CH2)0-3-R k , 

(6) -Cl-4 alkyI-O-(CH2)0-3-R k , 

(7) <(^2^3^(0)n<CH2^3-RK 

(8) -0-(CH2)l.3-ORk, 

15 (9) -0-(CH2)l-3-0-(CH2)l-3-R k , 

(10) -Q-(OT2)l-3-S(0)nR k , 

(11) -(CH2)0-3-N(Ra>Rk, 

(12) -(CH2)0-3-N(RaHCH2)l-3-R k , 

(13) -(CH2)0-3-N(RaKCH2)l-3-OR k , 
20 (14) -(CH 2 )0-3-C(=O)-R k , 

(15) -(CH 2 )0-3-C(=O)N(RaHCH2)0-3-R k , 

(16) -(CH2)0-3-N(Ra)C(=OHCH2)0-3-R k , 

(17) KCH2)0-3-N(Ra)C(=O)-O-(CH2)0-3-R k , 

(18) alkyl which is: 

25 (i) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -Cl-4 alkyl, -Cl-4 alkyl-ORa, 

-Ci_4 haloalkyl, -O-Cl-4 alkyl, -O-Ci-4 haloalkyl, 

methylenedioxy attached to two adjacent carbon atoms, or aryl; 
30 (h) substituted with -Rk, -<CH2)l-3-R k , 

-N(Ra)^=<)HCH2)0-3-R k »KCH2)0-3-N(RaHCH2)0-3-R k , 
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or -(CH2)0-3-O-(CH2)0-3-R k , or 
-(CH2)0-3-N(Ra>C(=O)-(CH2)0.3-R k ;and 

(iii) optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -0-Ci_4 aUkyl, 
5 -0-Gi^»haloalfc^,or-N(R«4lb), 

(19) ^(CH3)2N(RaXX=0)OCH2Rk, 

(20) -C(CH3)2N(R a )CH2R k , 

(21) -C(CH3)2N(Ra)C(=0)Rk, 

(22) -C(RbXN(Ra)C(=0)RkXCH20Rc),or 
10 (23) -C(RbXN(RaXCH2)-R k XCe20RC), 

or a pharmaceutically acceptable salt thereof. 

3. The compound according to claim 2, wherein Rl is: 

15 

(1) -H, 

(2) -Cl-4 aDcyl, which is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -OH, -CN, 
-0-Ci_4 alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
20 -S(=0)Ra -N(RaRb),<X^OMCH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRC) > -S02Ra, -N<Ra)S02Rb 

NR* 

R I 

-SO2N0iaRb),-N(Ra)-C(=O)Rb R° , 

^N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=opRb, 

25 (3) -R k 

(4) -CH(CH3)-Rk, 

(5) -(CH2)l-4-R k , wherein die -(CH2)l-4- moiety is optionally substituted 
with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

(6) -(CH2)l-2-O-(CH2)0-l-R k , 

30 (7) -(CH2)l-2-S(O)n-(CH2)0-l-R k , 

(8) -0-(CH2)l-2-OR k , 

(9) -0-(CH2)l-2-0-(CH2)l.2-R k , 
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(10) -0<CH2)l-2-S(0)nRk 

(11) -(CH2)l-2-N(Ra>Rk, 

(12) KCH2)l-2-N(RaKCH2)l-3-R k , 

(13) -(CH2)l-2-N(RaHCH2)l-3-OR k , 
5 (14) -(CH2)0-2-C(=O>R k , 

(15) -C(=0)N(RaHCH2)l-2-R k , 

(16) -(CH2)0-2-C(=O)N(RaHCH2)0-2-Rk, 

(17) -(CH2)l-2-N(R a )C(=OHCH2)0-l-Rk, 

(18) ^CH2)l-2-N(Ra)C(=OMMCH2)0-l-Rk, 
10 (19) -Cl^alkyl which is: 

(i) substituted with aiyl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alkyl, -Cl_4 fluoroalkyl, 
-O-Cl-4 alkyl, -0-Ci_4 fluoroalkyl, memylenedioxy attached 
15 to two adjacent carbon atoms, or phenyl; 

00 substituted with -Rk-(CH2)l-3-R k , 

-N(Ra>^=OHCH2)0-3-R k ,-N(Ra)-(CH2)l-3-R k , 
-0-(CH2)l-2-R k , or -N(Ra)-C(=O)-(CH2)0-2-R k ; and 

(in) optionally substituted with from 1 to 4 substituents each of 
20 which is independently halogen, ^DH, -GN, -O-C1-4 alkyl, 

-O-Ci-4 haloalkyl, or -N(RaRb), 

(20) -C(GH3)2N(Ra)C(=0)OCH2R k , 

(21) -C(CH 3 )2N(Ra)CH2R k 

(22) -C(CH3)2N(Ra)C(=0)Rk, 

25 (23) -C(Rb)(N(Ra)C(=0)RkXCH20Rc),or 

(24) -C^^OiaxCH^Rl^^ORC), 
or a pharmaceutically acceptable salt thereof. 



30 



4. The compound according to claim 1, wherein 

Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 



-263- 



WO 03/035076 



PCT/GB02/04742 



independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
5 ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) O*. 

10 (4) -Ci^haloaftyl, 

(5) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-4 aftyl, -OC14 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra, -N(RaRb), -C(==O)-(CH2)0-2N(R^lb), 
15 N(Ra)-C(==OHCH2)0-2N(Rl>Rc), -S02Ra, 

-N(Ra)S02Rl>, -S02N(RaRb), or -N(Ra>C(Rb)=o, 

(6) -O-Ci-4 haloalkyl 

(7) -O-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
20 <>-Ci^ alkyl, -O^i^haloa^ 

-SRa, ^(=0)Ra, -N(RaRb), <X^HCH2)0-2N(RaRb), 
N(Ra>C(=OHCH2)0-2N(Rl>Rc), -S02Ra, 
-N(Ra)S02Rb, -S02N(R a Rb), or-N(Ra)-C(Rl>)=0, 

(8) -N02, 
25 (9) oxo, 

(10) -C(=0)Ra, 

(11) -C02Ra, 

(12) -SRa, 

(13) nS(=0)Ra, 
30 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci^ alkyl-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 

(18) -S02R a , 

35 (18) -SQ2N(RaRb), 
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(19) -N(Ra)S02Rb, 

(20) -Rm, 

(21) -CH(CH3)-.Rin, 

(22) -(CH2)1^-Rm, 

5 (23) -(CH2)0-2-N(RaKCH2)0-2-R m . 

(24) -(CH2)0-2-O-(CH2)0-2-R m , 

(25) -<CH2)0-2-S-(CH2)0-2-R m , 

(26) -(CH2)0-2-C(=OHCH2)0-2-R m , 

(27) -C(=O)-CKGH2)0-2-R m , 
10 (28) -C(=0)N(Ra)-Rm, 

(29) -N(R»)C(=0)-R m , 

(30) -N(Ra)C(^HCH2)l-3-R m ,wheroin the -(CH2)l-3- moiety is 

optionally substituted with one of -N(RaRb), 
-N(Ra)C»2R D , -S02Ra, -N(Ra)S02R b , -S02N(RaRb), 
15 or-NtRaKXRD^O. 

(31) -N(Ra>C(=0)-N(RbHCH2)l-2-R m . 

(32) -N(Ra>C(=0)-0-(CH2)l-2-R m .or 

(33) -N(Ra>C(=0)-N(Rb)S02-Rm; 

20 or a pharmaceutically acceptable salt thereof. 

5. The compound according to claim 4, wherein 

each Rm is independently C5.7 cycloalkyl; aryl selected from phenyl and naphthyl; a 
25 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; or a 
bicyclic heterocycle which is a benzene ring fused to a 5- or 6-menibered, saturated or 
unsaturated heterocyclic ring containing from 1 to 3 heteroatoms selected from N, O 
30 and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Ci-4 alkyl, -Cl-4 
haloalkyl, -O-Cl-4 alkyU -O-Cl-4 haloalkyl, -N(RaRb), phenyl* or 
-(CH2)l-2-phenyl; 
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the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl optionally substituted 
with -OCi^j alkyl, -C^ haloaliyl, -O-Ci-4 alkyl, ^>Ci^ haloalkyl, 0x6, 
phenyl, KCH2)l-2-phenyi, -C(=0)-phenyi, <X>2-phenyi, 
5 -C02-(CH2)l-2-phCT)d, a 5- or 6~membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

the heteroaromatic ring or the tricyclic heterocycle is optionally 
10 substituted with from 1 to 4 substituents each of which is independently 

halogen, -C1-4 alkyl, -Ci^ haloalkyl, -OCi-4 alkyl, -O-Ci-4 haloalkyl, oxo, 
phenyl, or -<CH2)l-2-f*aiyl; 



15 



or a pharmaceutical^ acceptable salt thereof. 

6. Hie compound according to claim 4, wherein 



Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and cyclohexyl; aryl selected 
from phenyl and naphthyl; a bicyclic caibocycle selected from indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring selected from 
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, pyranyl, tetrahydrofuranyl, 
imidazolidinyl, thiomorpholinyl, thiazohdinyl, isothiazolidinyl, oxazolidmyl, 
isooxazolidinyl, and pyrazofidinyl; a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, imidazolyl, pyirolyl, pyrazolyl, thiazolyl, isothiazolyl, 

25 thiadiazolyl, oxopiperidinyi, oxazolyi, isooxazolyl, oxadiazolyl, pyrazinyi, 

pyrimidinyl, triazolyl, tetrazolyL, furanyi, and pyridazinyl; or a bicyclic heterocycle 
selected from indolyi, indolinyl, tetrahydroquinolinyl* quinolinjd, l,4-dioxa-8- 
azaspiro[4.5]decyI, azabicyclo[2.2 .l]heptyU azahdcydo[2.1.1]hex^, 
tetrahydroisoquinolinjd, isoquinolinyi, 2,3-dihydrobenzofuranyl, 23-dihydrobenzo- 

30 l,4HfioxinyI v juidbenzo-l,3-dioxoIyi; 

wherein the cycloalkyl, aryl, bicyclic carbocyele, saturated heterocyclic 
ring, heteroaromatic ring, or bicychc heterocycle is optionally substituted with from 1 
to 3 substituents each of which is independently 
35 (1) fluoro, 
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(2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -"Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, 
-O-Ci^ alfcjd, -OCF3, -N(RaRb), -C(=0)N(RaRb), or 
N(Ra>C(=OHCH2)0-2NCRbRC), 

(6) -OCF3, 

(7) -0-Ci_4aIkyl 

(8) -NO2, 

(9) oxo, 

(10) <*=0)Ra 

(11) -C02Ra 

(12) -SRa, 

(13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb), 

(17) -N(Ra)C(=0)R b , 

(18) -S02R a , 

(19) -Rm, 

(20) -CH(CH3)-Rm 

(21) -CH2-Rm, 

(22) -(CB2)0-2-N(RaHCH2)0-2-Rm, 

(23) -0-(CH2)l-2-R m , 

(24) -<CH2)0-l-S-(CH2)0-2-R m , 

(25) -(CH2)0-l-<X=OHCH2)0-2-R m , 

(26) ^CT2)0-l-C(=O)-O-<CH2)0-2-R m , 

(27) -C(=0)N(Ra)-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -NORa^sOHCH^l^-R™. wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(RaRb), 

(30) -N(Ra>C(==0>-N(Rb)-(CH2)l-2-R m , 

(31) -N(Ra>C(=O)-0-(CH2)l-2-R m , 

(32) -N(Ra)-C(=0)-N(Rb)S02-R m , 
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(33) -OH; 

or a phannaceuticaDy acceptable salt thereof. 

5 7. The compound according to claim 6, wherein 

• each RDa is independently aryl selected from phenyl and naphthyl; a 5- or 6-membered 
saturated heterocyclic ring selected from pynolidinyi, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, thiazolidinyl, and morpholinyl; or a 5- or 6-membexed 
10 heteroaromatic ring selected from thienyl, pyridyl, imidazole pynolyi, pyrazolyl, 
thiazolyi, isothiazolyi, oxazolyi, isooxazolyl, oxarfiazolyl, thiadfiazolyi, pyrazinyl, 
pyrinridinyl, triazolyl, tetrazolyl, firranyl, and pyridazinyl; wherein 

die aryi is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, or 

15 -N(R*Rb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl, -CF3, -0-Ci_4 alkyl, 
-OCF3, oxo, phenyl, -(CH2)l-2-phenjd, -C(=0>phenyl, -CC>2-phenyl, or 
-C02-CH2-ph«iyl; and 

20 die heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently rC[-4 alkyl, -CF3, -O-Cl-4 alkyl, 
-OCF3, oxo, phenyl, or KCH2)l-2-phenyI; 



25 



or a phannaceutically acceptable salt thereof. 



8. The compound according to claim 1, wherein R2 is -H or -Cl-£ 
alkyl which is optionally substituted with one of: 

(1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

30 substituents each of which is independently halogen, -Cl-4 

alkyl, -C1-4 haloalkyl, -O-Cl-4 alkyl, -O-Ci-4 haloalkyl, or 
-Co-6 alkyl-NOR^R b ), or 

(3) a 5~ or 6-membered saturated monocyclic hetoocycle which 
contains from 1 to 4 heteroatoms independently selected from 

35 N,OandS; wherein the heterocycle is optionaUy substituted 
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with from 1 to 4 substituents each of which is independently 
-Ci-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 

or a pharmaceuticaDy acceptable salt thereof. 

5 

9. Hie compound according to claim 8, wherein R2 is 

(1) -H, 

(2) -Qu4 alkyl, 

(3) -(CH2)l-3-N(R^b), 

10 (4) -(CH2)l-3-phenyl, wherein the phenyl is optionally substituted 

with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 
-C\^4 alkyl, -Ci-4 fluoroalkyl, -O-C1.4 alkyl, -O-Ci-4 fluoroalkyl, or 
-(CH2)l-3-N(RaRb); or 

(5) -(CH^l-SR*, wherein R*is a 6-membered saturated 
15 heterocyclic ring containing from 1 to 3 heteroatoms independently selected fiom N, 
OandS; 

or a pharmaceutical^ acceptable salt thereof. 

20 10. The compound according to claim 9, wherein R2 is -H or 

methyl; or a pharmaceutical!/ acceptable salt thereof. 

11. Hie compound according to claim 10, wherein R2 is -H; or a 
pharmaceuticaDy acceptable salt thereof. 

25 

12. The compound according to claim 1, wherein 
R3 is -H or -Cl-4 alkyl; or a pharmaceutically acceptable salt thereof. 

13. Hie compound according to claim 12, wherein R3 is -H or 
30 methyl; or a pharmaceutically acceptable salt thereof. 

14. The compound according to claim 13, wherein R3 is -H; or a 
pharmaceutically acceptable salt thereof. 

35 15. The compound according to claim 1, wherein R4 is 
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(1) alkyl 

(2) Q -4 alkyl substituted with fiom 1 to 3 substituents each of 
which is independently -OH, O-Ci-4 alkyl, or -OCi^j. 

5 haloalkyl, 

(3) Ci-4 alkyl which is substituted with an aryl or with two aiyls 

which are the same or different, and is optionally substituted 
with -OH, 

(4) Ci-4 alkyl substituted with one of: 
10 (i) C5-7 cycloalkyl, 

Qi) a fused tricyclic carbocycle consisting of a 
benzene ring fused to a Cf>-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 

15 independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected fiom N, O and S, or 

(v) a9-GrlO-memb«edfusedbicychchetoocycle 
20 containing fiom 1 to 4 heteroatoms 

independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 

(5) C2A alkynyl optionally substituted with aryl, 

(6) C3-7 cycloalkyl optionally substituted with aryl, 
25 (7) aryl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocyclic ring containing fiom 
1 to 4 heteroatoms independentiy selected from N, O and S, 

30 (10) a 5- or 6-membered heteroaromatic ring containing fiom 1 to 4 

heteroatoms independendy selected fiom N, O and S, or 
(1 1) a 9- or 10-membered fused bicyclic heterocycle containing 

fiom 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

35 wherein 
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each aryi in (3) or the aryi in (5), (6) or (7) or the fused 
caibocycle in (4)(ii) or (8) is optionally substituted with firom 1 
to 4 substituents each of which is independently halogen, -OH, 
-Cl-4 alkyl, -C1.4 alkyi-ORa, -C1.4 haloalkyi, -O-Ci-4 alkyl, 
5 -OCi^ haloalkyi, 

alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra ? -OC)2R a , -Cl-4 
alkyi-CC>2R a , -OC02R a , -SR a , -S(=0)Ra, -S02R a , 
~N(Ra)S02R b , -S02N(R a Rb), -N(Ra)C(=0)Rb 
-N(Ra)CX)2R' > » -Cl-4 aIkyI-N(Ra)C02Rt\ phenyl, 

10 alkyl-phenyi, -O-phenyl, or -(CH2)0-2-het wherein het is a 5- 

or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 

15 independentfy<?i^ alkyl, -Ci^ 

-OCi4 haloalkyi, or -C02R 3 ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Cl-4 alkyl, -Cl-4 haloalkyi, 

20 -O-C1-4 alkjl, -O-C1-4 haloalkyi, oxo, phenyl, or a 5- or 6- 

membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (4)(iv) or (10) or the fused 
bicyclic heterocyqle in (4)(v) or (1 1) is optionally substituted 

25 with from 1 to 4 substituents each of which is independently 

halogen, -Ci-4 alkyl, -Cl-4 haloalkyi, -O-Ci-4 alkyl, -O-C1-4 

haloalkyi, oxo, or phenyl; 
or a pharmaceutically acceptable salt thereof. 

30 

16. The compound according to claim 15, wherein R4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 
with an -OH, 

35 (2) C1-4 alkyl substituted with one of: 
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(i) cyclohexyi, 

(ii) naphthyl, 

(iii) a fused tricyclic carbocycle selected from 

Z 1 ^ 

i-OO i-OO z1 -00 

* 7 

KDO. 

0v) a saturated heterocyclic ring containing from zero to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 

10 nitrogen atoms, or 

(vi) a fused bicyclic heterocycle selected from 




15 (3) wherein Ru is H or phenyl, 

(4) C3^ cycloalkyl optionally substituted with phenyl, 

(5) phenyl or naphthyl, 

(6) a fused bicyclic carbocycle selected from 

Z 1 




, and 

(7) a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 
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(8) a 5- or 6-membered heteroaiomatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

(9) a fused bicyclic heterocycle selected from 

wherein Zl is -H or -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 

10 substituents each of which is independently Quoro, bromo, chloro, 

-OH, alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, -NO2, 
-(CH2)l-2-N(R a Rb), -C(=0)Ra -C02R a , -SR a , -S(=0)Ra -S02R a , 
-N(Ra)S02R b , -502N(R a R b ), or-N(Ra)C02R b ; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l-2-ph«iyl, 

15 -O-phenyi, or -<CH2)0-2-h^ wherein het is thiadiazolyl or indolyl, and 

het is optionally substituted with -Ci-4 alkyl, -CF3, -O-Ci-6 alkyl, 
-OCF3,or-C02Ra; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 

20 independently halogen, -Cl-4 alkyl, -CF3* -O-Cl-4 alkyl, -OCF3, oxo; 

and is additionally and optionally mono-substituted with phenyl or a 
heteroaiomatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
25 with from 1 to 3 substituents each of which is independently halogen, 

-Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or oxo; and is additionally 

and optionally mono-substituted with phenyl; 
or a phannaceutically acceptable salt thereof. 

30 

17. The compound according to claim 15, wherein R4 is: 
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R 5 



wherein 
Qis 

5 (1) ethynyl optionally substituted with aryl, 

(2) C5_7 cycloalkyl, 

(3) aiyl, 

(4) a fused bicyclic carbocycle consistingof a benzene ring fused to a 
C5-7 cycloalkyl, 

10 (5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 

heteroatoms independently selected firomN, 6 and S, 

(6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
15 heteroatoms independently selected from N, O and S, wherein at least 

one of the rings is aromatic; 
wherein 

aryl in (1) or (3) or the fused caibocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 

20 independently halogen, -OH, -Ci-4 alkyl, -Ci-4 alkyl-OR*, -Ci-4 

haloallcyl, -OCl-4 alky 1 * -O-Cl-4 haloalkyl, -CN, -NO2, -NfRaRb), 
-Ci^ alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra -C02R a , -C\A 
alkyl-C02R a , -OCC>2R a , -SR a , -S(=0)R a , -S02R a , -N(R a )S02Rl\ 
-S02N(R a R^), -N(R a )G(=0)Rb, -N(R a )C02RJ > , -Cl-4 

25 alkyl-N(Ra)C02R b , phenyl, -Ci-4 alkyl-phenjd, -O-phrajd, or 

-<CH2)0-2-h et wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O 
and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -C\A alkyl, ^1-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 

30 haloalkyl, or -C02R a ; 

die saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
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-Ci-4 alkyl, -G1-4 haloalkyl, -O-Ci-4 alkyl, -O-Cl-4 haloalkyl, oxo, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 hetooatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused tricyclic hteterocycle 
5 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Cl-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 
alkyl, -OCi-4 haloalkyl, oxo, or phenyl; 

R5 is H, methyl, or CH2QH, with the proviso that when R5 is CEfeOH, then Q is aiyi; 
10 and 

p is an integer equal to zero, 1 or 2; 

or a pharmaceutical^ acceptable salt thereof. 

15 

18. Hie compound according to claim 17, wherein Q is 

C=C~R U wherein Ru is H or phenyl, 
phenyl ornaphthyl, 
cyclopentyl orcyclohexyl, 

a fused tricyclic carbocycle selected from the group consisting of 
indanyl, tetrabydnmaphthalenyl, and benzocycloheptyl, 
a saturated heterocyclic ring selected from the group consisting of 
tetrahydrofuranyl, pyrrolidine, imidazolidinyl, piperidinyl, piperazinyl, 
morpholinyl, thiomoipholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, 
a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pynolyl, pyrazolyl, thiazolyi, isothiazolyi, 
oxazolyi, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 
tetrazolyl, furanyl, and pyridazinyl, or 

a fused bicycUc heterocycle selected from the group consisting of 
benzothiophenyl, mdolyl, pyridoimidazolyl, indazolyi, 23- 
dihydrobenzo-l,4-dioxinyl, dihydrobenzofuranyl, tenzo-13-dioxolyl, 
quinolinyl, and isoquinolinyl; 



20 



(1) 
(2) 
(3) 
(4) 



(5) 



25 



(6) 



30 



(7) 
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wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -C14 alkyl, -Cl-4 haloalkyl, -O-Cl-4 
5 alkyl, -O-Ci-4 haloalkyl, -CN, -NO2, -C1.4 alkyl-N(RaRb), 

-C(=0)R a , <X)2R a , -Cl-4 attyl-C02R a , -SR a , -S(=0)R a , -S02Ra> 
-N(R a )S02Rb -S02N(R a Rb), -N(R a )C02R b 1 -Cl-4 
aDq4-N0El a )CO2Rb, phenyl, -(CH2)l-2-phenyl, -O-phenyi, or 
-<CH2)0-2-het wherein het is pynolyl, pyrazoljd, imidazolyl, triazolyl, 

10 thiazolyl, oxazolyl, isothiazolyi, isooxazolyl, pyridyl, pyrazinyl, 

thiadiazolyl or indolyf, and het is optionally substituted with -Cl-4 
alkyl, -CF3, -O-Ci-6 alkyl, -OGF3, oxo, or -CQ2R a ; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cl-4 

15 alkyl, <^ haloalkyl 

alkyi-N(RaRb), -C(==0)R a , -C02R a , SR** -S(=0)R a , -S02R a 
-N(R a )C02R b , phenyl, -(CH2)l-2-phenyl, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 

20 -C14. alkyl, -Cl-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 

phenyl, pyridyl, pyrazinyl, or pyrunidinyl; and 

the heteroaromatic ring in (6) or the fused bicyclic hetecocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -C1-4 alkyl, -Cl-4 haloalkyl, -O-C14. 

25 alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; 

or a pharmaceutical^ acceptable salt thereof . 

19. The compound according to claim 18, wherein Q is phenyl, 
30 which is optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, bromo, chloro, -OH, -Cl-4 alkyl, -C1-4 fluoroalkyi, -O-Cl-4 
alkyl, -O-Cl^ fluoroalkyi, -CN, -SR a -(CS2)l-2-N(R a Rb), -S02R a > ~N(R a )S02Rb 
-S02N(R a R b ), -(CH2)0-2-CO2R a *, <CH2)0-2-N(R a )CO2R b *, -NO2, or phenyl; 

35 each R a is independently H, methyl, or ethyl; 



-276- 



WO 03/035076 



PCT/GB02/04742 



each Rb is independently H, methyl or ethyl; and 
each Ra* and Rb* is independently H or-Cl-4 alkyl; 

5 

or a phannaceutically acceptable salt thereof. 

20. The compound according to claim 19, wherein R5 is H and p is 
zero; or a phannaceutically acceptable salt thereof. 

10 

21. The compound according to claim 20, wherein Q is phenyl 
which is optionally substituted with from 1 to 3 substituents, each of which is 
independentiy -F, -Br, -CI, -OH, -Cl^ alkyl, -Ci^ fluoroalkyl, -O-Cl-4 alkyl, 
-O-Ci^j fluoroalkyl, -CN, -SRa or -S02R a ; 

15 

or a phannaceutically acceptable salt thereof . 

22. The compound according to claim 21, wherein Q is 
j>-fluorophenyl or 23-dimethoxypbenyl; 

20 

or a phannaceutically acceptable salt thereof . 

23. The compound according to claim 1, wherein 

25 Rl is-Rk; 

Rk is a 5- or 6-membered heteroaromatic ring containing 6om 1 to 3 heteroatoms 
independently selected from N, O and S; 

wherein the heteroaromatic ting is optionally substituted with from 1 to 
30 3 substituents each of which is independently 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from I to 5 

substituents each of which is independently halogen, 
-OCi4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02R a , 
35 ^Ra,^(^)Ra -N(RaRb),^=OHCH2)0-2N(RaRb), 
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N(Ra)-C(=OHCH2)0-2N^bRC) > -S02R*, 
-N(Ra)S02Rb -S02N(RaRb), or -NCRaKICRb)^, 

(3) -N02, 

(4) oxo, 

5 (5) -C(=0)Ra, 

(6) -COiRa 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci^allcyl^(RaRb), 

(9) -Rm, 

10 (10) -Ci_6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -C1-4 haloalkyL, -O-C1-4. alkyl, 
-CM^i^ haloalkyl, -C(=0)Ra, -<X>2Ra, -SRa, 
-S(=0)Ra -N(RaRb), -N(Ra)C02R b , -S02Ra, 
15 -N^SC^b.-SC^CRaR^or-NCRa^^b)^, 

(11) -Q)^alkyl-N(Ra)-Co-4alkyl-Rm, 

(12) -C0-4 alkyl-O-Co-4 alkyl-Rm, 

(13) -Co-4 alkyl-S-Co-4 alkyl-Rm, 

(14) -C0-4 alkyl-C(=0)-Co-4 alkyl-Rm, 
20 (15) -C(=OK>-Co4 alkyl-Rm, 

(16) -C(=0)N(Ra)-Co-4 alkyl-Rm, 

(17) -N(Ra)C(=0>Rm, 

(18) -N(Ra)C(=0>Ci-6 alkyi-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
25 is independently halogen, -OH, -CN, -Cl-A haloalkyl, 

-O-Ci-4 alkyl, -O-C1.4 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra, -N(RaRb), -N(Ra)C02R b . -S02R a , 
-N(Ra)S02Rb, -S02N(RaRb), or-N(Ra>C(Rb>=0, 

(19) -N(Ra)-C(=O)-N(Rb)-C0-4 alkyl-Rm, 
30 (20) -N(Ra)-C(=OH)-Co-4 alkyl-R m , or 

(21) -N(Ra>C(=0)-N(Rb)S02-Co-4 alkyl-Rm; 
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wherein each R m is independently aryi selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 heteroatoms independently 
selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyi, -OCF3, or 

-N(RaRb);and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyi or oxp; and 

10 eachRaandRbisindq>mdenfly-Har-Ci-4alkyl; 

or a pharmaceutical acceptable salt thereof . 

24. The compound according to claim 23, wherein R* is: 



[I 




R6ais: 



(1) -H, 




20 (2) ,or 

O 00 

H H A~<A 
(3) ; 
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wherein Xl is a single bond connecting the carbonyl carbon to the 
carbon substituted with X?, -O-, or -NH-; 
X2 is -H, -NH2, or -N(H)C02R a ; 
Yl is -H, halo or -Cl-4 alkyl; and 
5 r is an integer equal to zero, 1 or 2; and 

R6b is -H or-N02 ; and 

R7is-Hor-Ci^aDcyl; 

10 

or a phannaceutically acceptable salt thereof. 

25. The compound according to claim 24, wherein 
15 R6a and R^ are both -H; and 

R7is-Hor-CH3; 

or a phannaceutically acceptable salt thereof . 

20 

26. Hie compound according to claim 25, wherein 
R2 is -H or methyl; 

25 R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -GF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02R a ; and is iadditionally arid optionally mono- 
30 substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

or a phannaceutically acceptable salt thereof. 
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27. Hie compound according to claim 1, wherein: 

Rlis-Rk; 

5 Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently: 

(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 

10 <)H,-0^i^aU^,<K;i^haloalkyl,-C(== : 0)R a , 

-CX)2Ra,-SRa, -S(=0)Ra -N(RaRb), 

-C(=OHCH2)0-2N(RaRb), 
N(Ra>C(=OHCH2)0-2N(RbRc),-SO2R a , 
-N(R a )S02R 0 , -S(>2N(R a R D ), or -N(R*)-C(Rb)=0, 

15 (3) -NO2, 

(4) -C(=0)Ra, 

(5) -C02Ra 

(6) -C(=OJN(RaRb), 

(7) -C(=0>Cl-4alkyl-N(RaRb), 

20 (8) -Rm, 

(9) -G i_6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl-4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
25 -S(=0)Ra, -N(RaRb),-N(Ra)CO2R b ,-S02Ra, 

-N(Ra)S02R^ -SQ2N(RaRb), or -N(Ra)-(XRb)=0, 

(10) -Q)4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(11) -Qw alkyl-O-QM alkyl-Rm, 

(12) -Co-4 alkyl-S-C^4 alkyl-Rm, 

30 (13) -Co-4alkyl-C(==0)-Co-4 alkyl-Rm, 

(14) -C(=OK>-Co-4 alkyl-Rm, 

(15) -C(=O)N(Ra>C0^ alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0>Ci-6 alkyl-Rm, wherein the alkyl is optionally 
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substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Cl-4 haloalkyL, 
-OC14 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a . 
-SRa -S(=0)Ra -N(RaRb), -N(R a )(X>2K b » -S02R a , 
5 -N(Ra)S(^b,^c^(R^ 

(18) -N(Ra>q=^)-N(Rb)-C(M alkyl-Rm, 

(19) -N(Ra)-C(==OK>-Co4 alkyl-Rm or 

(20) -N(Ra>C(^N(Rb)S02-<^Malkyl-Rm; 

10 wherein each R^ is independently arjd selected from phenyl and naphthyl; a 5- or6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
the aryi is optionally substituted with from 1 to 3 substituents each of 

15 which is independently halogen,^ 

-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l--2-phenyl, 
20 -C(=0)-phenyl, -C»2-phenyl, or -C02^CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl or oxo; 

or a phannaceutically acceptable salt thereof. 

25 

28. The compound according to claim 27, wherein Rl is phenyl 
which is mono-substituted with one of. 

(1) fluoro, chloro, or bromo, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
30 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)Ra, -COIR 3 , -SR a , -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -N02, 

(4) -Ci-4alkyl-Rin 

35 . (5) -0<CH2)1.2-R m , 
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(6) -<CH2)a-2-S-(CH2)0-2-R m . 

(7) -N(Ra)C(=0)-Rm, 

(8) -N(Ra)C(=OHCH2)l-2-R m . wherein the (CR2)U2 moiety is 

optionally mono-substituted with -N(R^ b ) or 
5 -N(Ra)C02R b ,or 

(9) -N(Ra>C(=0)-N(Rb>-(CH2)l-2-R m ; 

wherein R m is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ting containing 1 or 2 heteroatoms independently selected from N and O; 
10 or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyi, -CF3, -O-Ci-4 alkyl, -OCf*3, or 

-N(RaRb); and 

t ... 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
15 substituents each of which is independently -Cl^4 alkyl or oxo '> is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyi, <X>2-phenyU or -C02-<CH2)l.2-phenyl; and 

die heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl or oxo; and 

20 

each R a and R b is each independentiy -Hor -Ci^ alkyl; 
or a phanrtaceutically acceptable salt thereof. 
25 29. The compound according to claim 28, wherein 

R2 is -Hot methyl; 
R3 is -H and 



30 



R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 . 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -<3F3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
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5 



substituted with methyienedttoxy attached to two adjacent ring carbon atoms, phenyl, 
or -Ophenyl; 

or a pharmaceutical^ acceptable salt thereof. 

30. The compound according to claim 1, wherein 

Rlis-Rk; 

10 Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 

15 optionally substituted with from 1 to 3 substituents each of which is independently 

(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02R a , 
20 -SRa -S(=0)Ra -N(RaRb), <:(=OHCH2)0-2N(R a R b ), 

N(Ra>C(=O)-(CH2)0-2N(R b R c ), -S02R a , 
-N(Ra)S02R b , -S02N(R a Rb), or -N(RaH3Rb)=o, 

(3) -N0 2 , 

(4) oxo, 

25 (5) -C(=0)R a 

(6) -C02R a 

(7) -<X=0)N(RaRb), 

(8) -C(=OK;i^aIkyi-N(RaRb) 7 

(9) -SR a , 

30 (10) -S(=0)R a , 

(11) -S02R a , 

(12) -N(R a Rb), 

(13) -Rm, 

(14) -Cl-6 aDcyl-Rm wherein the alkyl is optionally substituted with 
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from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl^ haloalkyl, -O-Cl-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
-S(=0)Ra, -N(RaRb), -N(RaXX)2Rb, -S02Ra 
5 -N(R a )S02Rb, -S02N(R a Rb), or -N(R a )-C(Rb)=0, 

(15) -Co-4 aIkyl-N(Ra>Co^ alkyl-Rm 

(16) -Co-4 alkyl-O-Co-4 alkyl-Rm, 

(17) -QM alkyl-S-Co-4 alkyl-Rm, 

(18) -CMalkyl^==0>QMalkyl-«.m, 
10 (19) -C(=OK>-Co-4 alkyl-Rm, 

(20) -a=O)N(Ra)-C0^aIkyI-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-Cl-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
15 is independently halogen, -OH, -CN, -C\-A haloalkyl, 

-O-Ci^. alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02R a , 
-SRa, -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02R a , 
-N(Ra)S02Rt>, -S02N(RaRb), or -N(Ra)-C(Rb>=0, 

(23) -N(Ra>C(=0)-N(Rb>Ca4 alkyl-Rm, 
20 (24) -N(RaHX^>O-C0-4 alkyl-Rm, or 

(25) -N(Ra>C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 

wherein each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
25 independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 

containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered tricyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci^ alkyL -OCF3, or 

-N(R a Rb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2) 1-2-phenyl, 
35 -C(^)-phenyl,<X)2-phenyUor-C02-(CH2)l-2-phenyl-,and 
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the heteroaromatic ring or die bicyclic heterocycle is optionally 
substituted with 1 or 2 siibstituents each of which is independently -C1-4. alkyl 

or oxo; 

5 or a pharmaceutically acceptable salt thereof. 

31. The compound according to claim 30, wherein 

Rl is: 



10 




(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independendy -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)R a , -C02Ra, -SRa, -N(RaRb), 0 r 
-C(=0)N(RaRb), 

20 (3) -C(=0)Ra 

(4) -C02R a , 



R8is: 

15 
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(5) -C(=OHCH2)l-2-N(R a R b ), 

(6) -S02R* 

(7) -(CB2)l-2-R m , 

(8) -(CH2)0-2-G(=OHCH2)0-2-R m . 
5 (9) -C(=OK>-(CH2)0-2-R m , or 

(10) -C(=O)N(RaHCH2)0-2-R m ; 

R9 is -H, -Ci-4 alkyl, or oxo; 
10 RlO is -H, -OH, -Ci-4 alkyl, -O-Ci-4 alkyl, oxo, or -0-(CH2)l-2-R m ; 
Rllis 

(1) -H, 

(2) -Ci_4 alkyl, which is optionally substituted with 1 or 2 

15 substituents each of which is independently -OH, -Q-Ci_4 

alkyl, -OCF3, -C(=0)Ra, -C02Ra, -SR a > -N(RaRb), or 
-C(=0)N(RaRb), 

, ' (3) -C(=0)Ra, 

(4) -C02Ra, 

20 (5) -C(=OHCH2)l-2-N(RaRb), 

(6) -S02Ra, 

(7) -(CH2)l-2-R m . 

(8) -(CH2)0-2-C(=OHCH2)0-2-R m , 

(9) -C(=0>0-(CH2)()-2-R ,n ,or 
25 (10) -C(=O)N(RaHCH2)0-2-R m ; 

with the proviso that when one of R« and Rl 1 is -<CH2)l-2-R m , 

-(CH2)0-2-C(=OHCH2)0-2-R m , -a=0>O-(CH2)0-2-R m , or 
<X^)NOR a HCH2)0-2-R m , Aen the other of R8 andRll is otherthan 

30 -(CH2)l-2-R m , KCH2)0-2^^HCH2)0-2-R m v^(^WC3H2)0-2-R m > or 
-G(=O)N(RaHCH2)0-2-R m ; 

Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered satu r ated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
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a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a tricyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(R3Rb);and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -C1-4 alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -<CH2)l-2-phenyl, 
10 ^(^>phenyl,-C02i>he^^ 

the heteoaromalic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -Cl-4 alkyl 

or oxo; and 

15 each R a and Rb is independently -H or -Cl-4 alkyl; 
or a pharmaceutically acceptable salt thereof - 

32. The compound according to claim 31, wherein 

20 

R2 is -H ot methyl; 
R3 island 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Q-4 alkyl, -CF3, 
-0-Ci_4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

30 

or a pharmaceutically acceptable salt thereof. 

33. The compound according to claim 1, which is a compound of 

Formula QJ): 
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? H OH 



R 3 



(H); 



wherein T is: 

(I) -H, 
5 (2) -OH, 

(3) -Ci^haloalkyi, 

(4) -Ci-3 alkyl, optionally substituted with -OH or -O-Ci-4 alkyl, 

(5) -O-Ci-4 haloalkyl, 

(6) -O-Ci-4 alkyl 
10 (7) -N(RaRb), 

(8) -N(Ra)-(CH2)2-OH, 

(9) -N(Ra>C02Rb 

(10) -N(Ra)-C(=OHCH2)l-2-N(RaRb), 

(II) -R k 

15 (12) -(CH2)l-4-Rk 

(13) -(CH2)0-2-O-(CH2)0-2-R k , 

(14) -(CH2)0-2-N(RaHCH2)0-3-R k , or 

(15) -(CH2)0-2-N(RaK;(=OHCH2)0-2-R k ; 

20 Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 

heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromaric ring containing from 1 to 3 heteroatoms 
independendy selected from N, O and S; or a tricyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
25 from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 4 substituents each of 
which is independendy halogen, -Ci_4 alkyl, -C1-4 alkyl-ORa, -Ci-4 
haloalkyU -O-Ci^ alkyl, -O-Ci^ haloalkyl, or -N(RaRb) ; and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
30 substituents each of which is independendy -C1-4 alkyl; -C1-4 alkyl-ORa; 
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-Cl-4 haloalkyl; -O-Ci-4 alkyl; -O-Ci-4 haloalkyl; -C(=0)Ra; oxo; 
ethylenedioxy spin) substituted on a ring carbon; phenyl; -CEfe-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing ficom 1 to 4 heteroatoms 
independently selected from N, O and S; -GH2" s aturated heterocycle which is 

5 a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 

selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl, -Cl-4 alkyl-ORa, 
10 -Cl-4 haloalkyl, -O-Ci^j. alkyl, -O-C14. haloalkyi, or oxo; and 

the bicyclic heterocycle is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl or oxo; 

r12 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
15 which is independently -F, -CI, Br, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, 

methylenedioxy attached to two adjacent carbon atoms, or phenyl; 
each R a and Rb is independently -H or -Cl-4 alkyl; and 

20 s is an integer equal to zero, 1,2, or 3; 

or a pharmaceutical^ acceptable salt thereof. 

34. The compound according to claim 33, wherein 

25 

R3 is -Hand 

R* is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
30 -Q-C14. alkyl, -OCF3, -CN, -SR* or -SC>2R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

or a pharmaceutical^ acceptable salt thereof. 



-290- 



WO 03/035076 



PCT/GB02/04742 



35. The compound according to claim 33, wherein 
sis zero, 1 or 2; 

5 

and with the proviso that when s is 1 or 2, T is -H; 

or a pharmaceutical^ acceptable salt thereof. 

10 36/ Hie compound according to claim 1, which is a compound of 

Formula (HI): 




wherein Q is phenyl optionally substituted wife from 1 to 3 substituents each of which 
15 is independently -rF, -CI, -Br, -OH, alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, 
-SR a , or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 

37. Hie compound according to claim 1, wherein 

Rlis 

(1) -Cl-4 alkyl, which is optionally substituted with 1 to 3 
25 substituents each of which is independently fluoro, chloro, -OH, 

-O-Ci-4 alkyl, -O-Cl-4 haloalkyi, -C(==0)R a , -CC>2R a -SR a 
-S(=0)R a , -N(R a Rb), -C^==O)-{CH2)0-2N(R a Rb), 
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-N(Ra>C(=0)-(CH2)l-2N(RbRc), -S02R a , -N(Ra)S02Rb, 

-S02N(R»Rb),-N(R a )-C(R b )=0, R ° , 

-N(Ra)C(=^)NCRbRC), -N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb 
5 (2) -(CH2)i-3-R k , 

(3) -<CH2)l-3-O-(CH2)0.2-R^ 

(4) -(CH2)l-3-N-(CH2)0-2-R k , 

(5) -(CH2)l-3-N(Ra)C(=OHCH2)0-2-R k , 

(6) -(CH2)l-3-NCR a )C(=OKKCH2)0-2-R k , 
10 (7) -(CH2)0-3-C(=O)N(RaHCH2)0-2-R k ,or 

(8) -C(=OHCH2)0-2-R k , 

(9) -C(CH3)2N(Ra)C(=0)OCH2Rk 

(10) -C(CH3)2NCRa)CH2R k , 

(11) -C(CH3)2N(Ra)C(=0)Rk 

15 (12) -C(Rb)(N(Ra)C(=0)Rk)(CH20RC), or 

(13) -C(R b )CN(R a )(CH2)-R k )(CH20R c ), 

Rk is aryl selected from phenyl and naphthyi, with the proviso that when Rl is 
-(CH2)l-3 _Rk » R k »s not phenyl; a bicyclic caibocycle selected fiom indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing fiom 1 
to 4 heteroatoms independently selected fiom N, O and S; a 5- or 6-membered 
hetero aromatic ring containing fiom 1 to 4 heteroatoms independently selected fiom 
N, O and S ; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing fiom 1 to 3 

25 heteroatoms independently selected fiom N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyl ; 

wherein the aryl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with fiom 1 to 3 
subsdtuents each of which is independendy 

30 (1) fluoro,chloro,orbromo, 

(2) -OH, 

(3) -CN, 



-292- 



WO 03/035076 



PCT/GBO 2/04742 



-CF3, 

-Ci_4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OGF3, -C(=0)Ra -C02Ra, -SRa, or -N(RaRb), 
-OCF3, 
-O-C1-4 alkyl, 
oxo, 

methylenedioxy attached to two adjacent ring carbon atoms, 
-C(=0)Ra 
-C02Ra 

-SRa, 
-S(=0)Ra 
-N(RaRb), 

-(CH2)0-2-C(=O)N(R a Rb), 
-C(=OHCH2)l-2-N(RaRb), or 
-S02R a ; 

or a phannaceutically acceptable salt thereof. 
20 38. The compound according to claim 37, wherein 

R2is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
25 substituents each of which is independently -F, -CI, -Br, -OH, -Cl_4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

30 each Ra and Rb is independently -H or -Ci-4 alkyl; 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-{032)1-3^^, then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 

tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 



(4) 
(4) 



10 



15 



(5) 
(5) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 
(15) 
(16) 
(17) 



-293- 



WO 03/035076 



PCT/GB02/04742 



to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ting containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heteiocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
5 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic hetoocycle is not benzo-13-dioxolyi; 

wherein the aryl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 
10 (1) fluoro, chloto, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF 3 , 

(4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

15 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)Ra -C02R a , -SR a , or -N(RaRb), 

(5) -OCF3, 

(5) -O-C1-4 alkyl, 

(8) oxo, 

20 (9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra, 

(11) -C02Ra 

(12) -SRa 

(13) -S(=*0)Ra 
25 (14) -N(RaRb), 

(15) -<CH2)0-2-C(=O)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb),or 

(17) -S02R a ; 

30 or a phannaceutically acceptable salt thereof. 

39. The compound according to claim 1, which is a compound of 

Formula (IV): 
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(IV); 



wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -0, -Br, -OH, -Cl-4 alkyl, tCF3, -O-C1-4 alkyi, -OCF3, -CN, 
5 -SR*, or -SO^Ra; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyi; 

or a pharmaceutical^ acceptable salt thereof. 

10 40. Hie compound according to claim 1, which is a compound of 

Formula (V): 




wherein 

15 

Rl3 is -H or -C1-6 alkyl; 

R14 is -H, -C^6 alkyl, -C(=0)-Ci^ alkyl, -<X=OHCH2)0-2-J> or 
. -C(=OHHCH2)(K2-J; wherein J is aryl selected from phenyl and naphthyl; a 5- or 
20 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 
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wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -Ci-* alkyl, 
-OCF3, or -OCi^j. alkyl; and 

wherein the saturated heterocyclic ring or heteroaromatic ring is 
5 optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, chloro, bromo, -CF3, -Ci-4 alkyl, -OCF3, -O-Cl-4 

alkyl, or oxo; 

Rl5 and Rl6 are each independently -Ci-6 alkyl; or alternatively Rl5 and Rl6 
10 together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
independently -F, -CI, -Br, -OH, -Q-4 alkyl, -CF3, -OCl-4 alkyl, -OCF3, -CN, 
IS -SR a , or -SC>2R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutical^ acceptable salt thereof 

20 41. Hie compound according to claim 40, wherein 

Rl5 and R* 6 are both methyl; or alternatively Rl5 and Rl6 together with the carbon 
atom to which they are both attached form cyelohexyl; 

25 or a pharmaceutically acceptable salt thereof. 

42. A compound according to claim 1, which is a compound 
Elected from the group consisting of 

30 N^4-fluorobenzyl)-5,6-d^ 
carboxamide; 

N<4-fluorobenzyl)-5,6HC^ 
carboxamide; 

35 . 
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2-[14>enzoyl^HNJ^ 
dihydroxypyrimidm^ 

2r<l-ben2»yl^melhylp^ 
5 caiboxamide; 

N^4-fluorotenzyl^^ 
carboxamide; 

10 N^4-fluorobenzy^ 

tetrahydnxjuinolin-2-yI]pyrimi^^ 

NK4-fluorobenzyI)-5,^^ 
yl]pyrinudine-4Kauboxamide; 

15 

N<4-fluorobenzyl>5,^ 
yI]pyrinudine-4-caiboxaiiiide; 

2<l^thylpiperidin-2-y^^ 
20 carboxamide; 

N^4-fluorobenzyl>-5,6^ 
4-carboxamide; 

25 2-[Hacetylamino)^ 
caiboxamide; 

N-(4-fluorobenzy^ 
yl]pyrin)idine-4-<^ri)Oxaiiiicte; 

30 

NH^fluorobenz^5,6Kffi^ 
caiboxamide; 

N-(4-fluorobenzy^ 
35 carboxamide; 

-297- 



WO 03/035076 



PCT/GB02/04742 



2-[l-(N^-dimeth^^ 
dihydroxypyrimidin^^ 

5 N-(4-fluoit>ben^l>5,^^ 
Icarbonyl)amino]eth^ 

2-[l-(dimethyIammo)-^^ 
caiboxamide; 

10 

2-{l-[(2,4-<Hmetfi^^^ 
dihydroxypyriimdine-4-^ 

2-[l-(3^hIorobeozo^ 
15 dihydroxypyrimidine~4^ 

N-(4-fluorobenzyl)-5,6K^ 
yl]pyrimidine-4-rari^ 

20 N^flucnrobenzyl^S,^^ 
4-carboxamide; 

N-(3-bromo^fluorobemyl>^ 
dihydroxypyrinudine-4-caiboxanude^ 

25 

2-[l-(dimethyiamino)cycIohex^^ 
caiboxamide; 

NK4-fluotobenzyl>5,6-<lihydroxy-2-{ l-[(pyridin-2- 
30 ylcartK)nyl)amino]cycIohex>d }p>rimdine-4-<^iboxamide; 

2-(4-benzyl-l-mi^ylpip^^ 
caiboxamide; 
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N^23-dimethoxybenzyl)-5,^^ 
yleth)i)phenyI]pyriimdine-4-carboxainide; 

N^4-flucnt>benzyl>5,6 
5 yl)pyrinudine-4-cariK)xarmde; 

N^23-dimethoxybei^^ 
dihydroxypyriinidine-4-<»rto 

10 2^1r(anilinocaibonjd)pip€ddin-2-yl]~N^^ 
carboxamide; 

2-[(2S/tRH^nzoyL4<ben^ 
dihydroxypyiimicUne-4-<^rboxamide; 

15 

NK4-fluarobenzyl>5,6-<^ 
yl]pyrinudine-4^iboxamide; 

N^4-fluorobenzyI>5,6-dihydro^^ 
20 tetrahydnrisoquinolm^ 

NK4-fluorobenzy^ 

Icarbonyl)amiiio]ethyl }pyrinudine^1-carboxaiiiide; 

25 2^14>enzoylpiperidin-2-yl^^ 
carboxamide; 

2H^-ben2^piperidfo-2-yl^^ 
carboxamide; 

30 

2<l^n2oylpyiroiidii^ 
carboxamide; 

N^4-fluorobenzyi)-5,6^ 
35 carboxamide; 



-299- 



WO 03/035076 PCT/GB02/04742 



N<23^iiinethoxybenzylM 
4-carboxamide; 

5 N<4-fluorobenzyl)-5,6Hj&hydro^ 
carboxamide; 

2Kl-*enzo)d-l^ 1 44ed^ydioqum 
dihydroxypyrimidine^^ 

10 

2-{ l-[(N,NH[Iim^ 
dihydroxypyrimidine-4K^rboxamide; 

N<2,3-dimethoxybenzyl)-5,6^^ 
15 ylmethyl)phenyl]pyrinudm 

2-{4-[(diethylamino)^^ }-N-(23-dimethox^ 
dihydroxypyrimidine-4-cartK)xainide; 

20 N<4-fiuorobenzyl)-5,<^^ 
yl]pyriniidine-4-«ttboxamide; 

2<l-bemoylpynoUdin-2-y^ 
carboxamide; 

25 

tert-butyl 2-(4-{[(4-fluorobenzyl)am^ 
yl)morpholine^4-caiboxyiate; 

N-(4-fluorobenzyl>5 > 6^^ 
30 yl]pyrimidine-4-<^ixboxamide; 

242^^fimethyl^ 
5,6^hydroxypyrimidine-4-car^ 
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2^1-beozojd-23^ydn>-m4ndol-2-yl>N^ 

2^2-benzoyI-l£3,4^ 
5 dihydroxypyriffiidine-4-^^ 

2-(l-amino-2-pheiiyIethyI)-^^ 
caiboxamide; 

10 2^44>en2ylmorphoIin-3-yl^^ 
caiboxamide; 

N^4-fluorobenzyI)-5,6^ydroxy-2-{ l-[(l-methyI-lH-imidazoI-2- 
yl)caibonylJpiperidin-2-yl }pyrimidine-4-carboxamide; 

15 

N-(23Hdimethoxybenzyl)-5,6-^ 
yimethyl)phenyl]pyriini^ 

JV-(4-flucnroben2yl>^^ 
20 caiboxamide; 

W-(4-Huorobenzy0^5,6^^ 

2-{4-[({ [(2^Morophenyl)sulfonyi]amiiio }c^rtx>nyl)aimno]thien-3-yl }-N-(23- 
25 dimethoxybenzyl)~5,6-dihydroxypyrimidine^ caiboxamide; 

A^4-fluorobenzyl)-5,6-<i^ 
dicaiboxanride; 

30 2-Ben2^-iV^4-fluorobenzyl^^ 
caiboxamide; 

and pharmaceutical!/ acceptable salts thereof. 
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43. A compound according to claim 42, which is a compound 
selected from the group consisting of 

N^44taorobenzyl>5,6-d& 
5 carboxamide; 

2-[Hdimethylamino)-l-methy^ 
carboxannde; 

10 N^4-fluorobenzyl>5,6-<^ 
caiboxamide; 

24(dimethylamino)(phenyl^ 
caiboxamide; 

15 

2-{4-[(dietoyIammo)m^ 
dihydtoxypyriinidincH-carboxamide; 

N-beiizyl-5,6-dihydioxy-2^ 

20 

N<4-fluorobenzyI)-5,(H^ 
tetrahydtoqumottn-2-yl]py]±m 

and pharmaceutically acceptable salts thereof. 

25 

44. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 

30 45. A method of inhibiting HIV integrase in a subject in need 

thereof which comprises administering to the subject a therapeutically effective 
amount of the compound according to claim 1 or a pharmaceutically acceptable salt 
thereof. 
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46 . A method for preventing or treating inf ecti on by HIV or for 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a pharmaceutical^ acceptable salt thereof. 

5 

47. The method according to claim 46, wherein the compound is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV reverse 

10 transcriptase inhibitors. 

48. A pharmaceutical composition which comprises the prodnct 
prepared by combining an effective amount of a compound according to claim 1 , or a 
pharmaceutically acceptable salt thereof, and a phannaceutically acceptable carrier. 

49. A combination useful for inhibiting HTV integrase, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound according to claim 
1, or a pharmaceuticaUy acceptable salt thereof, and a therapeutically effective amount 

20 of an HTV infection/AIDS antiviral agent selected from the group consisting of HIV 
protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and 
nucleoside HIV reverse transcriptase inhibitors. 

50. A compound according to claim 1, which is a compound 
25 selected from the group consisting of 

benzyl !-[4<{[4^iian>^^ 
dihydtoxypyrimidin-2^ 

30 2^1-amino-l-methylethyl^^^ 

dihydroxypyriinidine-4-carboxamide; 

2-[Hdime&ylammoH^ 
dihydroxypyrimidine-4-(^rboxamide; 

35 
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2^1-aminoc^clopropyl)-N<^ 

2-[Hdtaethylamino)^^ 
caiboxamide; 

5 

N-(4-fluoiobea^ H(pyrazin-2- 
ylcarbonyi)amino]cycIopropyl }pyrimidine^4K^iboxamide; 

benzyl H4-{[(4HQuoroben^^ 
10 yl)cyclopentyicarbamate; 

2^1-aminocyclopentyI)-^^^ 

2-[Hdimethylan^^ 
15 caiboxamide; 

2<l-{[(ethylamino)<*ibon^^^ 
dihydroxypyiimidine-4-caibox^^ 

20 2-[l<benzylamino)-l^ 
caiboxamide; 

^[l-<benzoylamino)-l-methylethyl]«N^^ 
caiboxamide; 

25 

2-{ l-[tenzyl(methyi)am^ 
dihydroxypyrimidine-4-<^iboxamide; 

2-[Hdimethylamm^^ 
30 4-carboxamide; 

N<2-chloroben2yl)-2-[^^ 
caiboxamide; 
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NK2n;Uorobenzyl)-24Hd™ 
carboxamide; 

N<5^moro-2-3aa^yIbeiizyI>2-[H 
5 dihydroxypyrimidi^^ 

NK4-fluoiobenzyl)-5,^^ 

^rarbonyl)amino]ethyl }pyrimidine-4-carboxanride; 

10 2^1-(diethyIamino)4-m^ 
carboxamide; 

N^4-fluoroben2yI)-5,^^ 
carboxamide; 

15 

N-(441uoix>beii^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6^^ 
20 carboxamide; 

N^4-flucnrobenzyl)-5,6-dihydroxy-2- { l-methyl-Hmethyl(pyridin-4- 
ylmethyl)amiiio]ethyl }pyrimidttne-4-carboxamide; 

25 2-[Hdimethylanm^ 

(methylthio)ben2yl]pyriim 

NlOSrl-diethyl-N-2— [l-{4-{ [(4-fluorobenzyi) 
dihydimypyrraridin-2-yIH^ 

30 

2^Hl/l-dioxa-8-azaspiro[4^]^ 
dihydroxypyrimidine-4-cari>oxaniide; 

N^4-fluorobenzyi)-5,6^ 
35 .yl)cartK>nyl]amino}ethy^ 
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N^4-fluorobenzyl)-5,6-d^ 
yl)ethyl]pyrinudine-4-<^oxamide; 

5 N^4-fluoiobeaizyl)-5,^^ 

yImethyl)amino]ethyl}pyrinndine-4^ 

N-[l-(4-{ [(4-fluoroben2yI^^ 
methylethyl]^methylmor^^ 

10 

2-{ l-[acetyl(methyl)ai^ 
dihydroxypyrimidtae-4-ca^ 

2-[HacetylaminoH-nieth^^ 
15 carboxamide; 

2-{ l-[4-(dimethylai]^^ 
dihydroxypyriinidine-4-car^ 

20 N-(23-dimethoxybenz#^^ 
dihydroxypyrimidfoe-4^ 

2-[4-(dtoethylamino)t^ 
dihydroxypyrimidine-4-carboxamide; 

25 

N<4-fluorobenzyl^ 
yl)pyrimidine-4-carboxainide; 

2-<7-acetyl-7-azabicyclo[2.2 .l]hq)t-l-yl>N-(4-£iuaroben2yl>-5,6- 
30 dihydroxypyrimidine-^-car^ 

2-(2-acetyi-2-azabicyc^^^ 
dihydroxypyrinridine-4-caiboxami^ 
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N-(4-fluoroben^ 
yi)pyrimidine-4-carboxamide; 

tert-butyl (2S,4R)-4Kbaizyloxy>2<4-{[(4-fluoroben^ 
5 dihydroxypyrimidin-2-yl)pipra 

2^(2S,4R)-4-(benzyloxy^^ 
dihydroxypyrinddine-4-caibo 

10 2-[(2S/JR)-4KbenzyIox^^ 

dihydroxypyrimidtae-4-carboxami^ 

N-(4-fluoroben2^)-^^^ 
yl]pytiirddine-4^aiboxamide; 

15 

241-acetyl-4<benzylox^^ 
dihydtoxypyrinridine^^ 

2^1-ettiyI-4-metliy^^ 
20 carboxamide; 

N<4-fluorobenz^>5/^ 
yl]pyriinidin&4-c2ttboxaiiiide; 

25 tert4>utyi 3-(4-{[^^^ 

yI)thiomoq>holine-4-carboxylate; 

N-(4-fluon>benzyl)-5,6-^ 

30 N<4-fluoit)benzyl>5,6Ktihydroxy-2^4-methy 
carboxamide; 

N^4-fluorobenzyi)-5,6-d^^ 
yl]pyrimidine-4-<^ri)oxairdde; 
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2-(4-acetyltMomorpM 
carboxamide; 

teat-butyl l-(4-{ [(4-fluaroben2yl)aimno]caibonyI}-^ 
5 methoxyethylcarbamate; 

2-[Hdimetiiylamm^^ 
4-carboxamide; 

10 2-[l<acetylaniino>2r-metfaoxye^ 
carboxamide; 

2-(l-amino-2-methoxYe^yl>^^ 
carboxamide; 

15 

N<4-fluorobenzyI)-5,6^yto^ 
ylraii>onyI)ainino]ethyl}pyr^ 

N^4-fluorobe^^^^ 
20 carboxamide; 

N<4-flucnrcbenzyl>5^ 
carboxamide; 

25 2-{ l-[acetyl(methyl)amino]-2-methoxyediyl }-Nr(4-fluorobeazyl>5,6- 
dihydroxypyri^dine^K^rboxainide; 

NH[4^fl U orobCTzyl>5,6Hiihydroxy-2-{2-metfioxy-l-[^^ 
ylcaibonyI)amino]ethyl }pyriimdiBe-4-<aiboxamide; 

30 

N-(4-fluorobe^l)-5,6^ 
yl]pyrimidine-4-carboxaniide; 

N^4-fluorotei^l)-5,6^^ 
35 .carboxamide; 
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N^4-fluoroben^l)-5,6^ 
4-carboxamide; 

5 2<3-acetyl-13^azoUdin-2^^ 
cacboxamide; 

N<4-fluoroben^ 
carboxamide; 

N^4-fluoroben2^ 
carboxamide; 

2-[2/Wimethyl-l^yrazi^^^ 
15 dihydioxypyrimidine^ 

2<l-acetyl-2/^methyIpi^ 
4-caiboxamide; 

20 tert-butyl H4-{[(4-fhiorot^ 

methoxy- 1 noaethylethylcaibamale; 

2<l-amino-2-metftoxy-lHm^ 
4-carboxamide; 

25 

2-[l<acetyiamino)-2^^^ 
dihydroxypyrimidtoe-4-caibox 

2-[Hdimethylamin^^ 
30 dihydioxypyrimidine^ 

N<4-fluorobenzyI>5,6K^ 
(methylamino)elhyI]pyri^ 
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N<4-fluorobenzyl^ 
y!caibonyI)aiQrao]ethyi}py^^ 

2<l,2r<fimethylpiperidin-2-^ 
5 carboxamide; 

2-{ l-[acetyl(methjd)amino]-2-methoxy-l-methyleth)d }-N-(4-fluorobenzyI>5,6- 
dihydroxypyrimidine-4K»rboxamide; 

10 N^4-fluorobenzyl)-5,6^yd^ 
yicaiboiiyl)amino]e^ 

2-{ l-[(cyclohexylmethyl)(mefliyl)amino]-2-methra }-N-(4- 
fluorobenzyl)-5,6-<iihydioxypyri^ 

15 

2~{H(cyclohexylmethyl)a^^ 
dihydroxypyrimidine^^ 

2~( l-[(cyclohexylmethyl)amino]-2-methoxy-l-methyl^ 
20 dihydioxyp>iiinidine-4-carboxaiiiide; 

2<4~acetyl-l,2Kfimethylp^ 
4-<^rix>xanride; 

25 2^1-ac^l-2-methylpiperidin-2-yl>^^ 
carboxamide; 

N<4-fluorobenzyl)-5,6^h 
yi]pyrimidine^cartK)xamide; 

30 

N<23-*iiinethoxyben2yl>^^ 
carboxamide; 

NK4-fluorobenzyl>5,6^ 
35 yOpjoinridine-4-caiboxamide; 
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2-{ l-[(2,4«dimethyl4^^azol-5-yl)caibo^ 
fluorobenzyl)-5,6-dihydra 

2^(2S)-l-acetyl-2^^^ 

and phannaceutically acceptable salts thereof. 
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